\ 

\ 

% 

\ 

This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 



IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problems Mailbox. 



WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




per 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCI) 



(51) International Patent Classification 5 
C07D 213/75, 239/58, 215/38 
O07D 409/12, 333/62, 333/54 
C07C 275/28, A61K 31/44 



Al 



(U) International Publication Number: WO 93/24458 

(43) International Publication Date : 9 December 1 993 (09. 1 2.93) 



(21) International Application Number: PCT/US93/03539 

(22) International Filing Date : 20 April 1 993 (20.04.93) 



(30) Priority data: 

07/890,050 



28 May 1992 (28.05.92) 



US 



(60) Parent Application or Grant 
(63) Related by Continuation 
US 

Filed on 



07/890,050 (CIP) 
28 May 1992 (28.05.92) 



(71) Applicant (for all designated States except US): PFIZER 
INC. [US/US]; 235 East 42nd Street, New York, NY 
10017 (US). 



(72) Inventor; and 

(75) Inventor/Applicant (for US only) : HAMANAKA, Ernest, S. 
[US/US]; 40 Eagle Ridge Drive, Gales Ferry, CT 06335 
(US). 

(74) Agents: RICHARDSON, Peter, C. et al.; Pfizer Inc., 235 
East 42nd Street, New York, NY 10017 (US). 



(81) Designated States: AU, BG, BR, CA, CZ, DE, JP, KR, 
NO, NZ, RO, RU ( SK, UA, US, European patent (AT, 
BE, CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, 
NL, PT, SE), OAPI patent (BF, BJ, CF, CG, CI, CM, 
GA, GN, ML, MR, NE, SN, TD, TG). 



Published 

With international search report. 



(54) Title: NEW tf-ARYL AND MHETEROARYLUREA DERIVATIVES AS INHIBITORS OF ACYL COENZYME 
A:CHOLESTEROL ACYL TRANSFERASE (ACAT) 



\^ \ NR 17 R 18 (I) 



I 

H 



(57) Abstract 

A compound of formula (I), the phannaceutically acceptable salts thereof, wherein Q, R 17 , R ,B and R 1 are as defined be- 
low. The compounds of formula (I) are inhibitors of acyl coenzyme A: cholesterol acyltransf erase (ACAT) and are useful as 
hypolipidemic and antiatherosclcrosis agents. 



FOR THE PURPOSES OF INFORMATION ONLY 

Codes used to identify States pan* to the PCT on the from pages of pamphlets publishing international 
applications under the PCT. 



AT 


Aukirui 


PR 


AU 


Australia 


CA 


BB 


Barbados 


CB 


BE 


Belgium 


CH 


BF 


Burkina Faso 


CR 


BC 


Bulgaria 


HU 


BJ 


Benin 


IE 


BB 


Brazil 


IT 


CA 


Canada 


JP 


CF 


Central African Republic 


KP 


CC 


Congo 


KB 


CH 


Switzerland 


CI 


<*6te d'l voire 


KZ 


CM 


Cameroon 


IJ 


cs 


C'fteelxrtlovafc-ia 


LK 


cz 


< jmxIi Republic 


IJU 


OE 


Oermany 


MC 


OK 


Denmark 


MC 


ES 


Spain 


Ml. 


Fl 


Finland 


MN 



Gabon 

Untied Kingdom 

Guinea 

Greece 

Hungary 

Ireland 

Italy 

lapan 

Democratic People** Republic 
of Korea 

Republic of Korea 
Kazakhstan 
liechtenstein 
Sri lanka 

Monaco 

Mad;t&a*car 

Mali 

Mongolia 



MR Mauritania 

MW Matawi 

NL Netherlands 

NO Norway 

NZ New Zealand 

FL Poland 

FT Portugal 

BO . Romania 

KU kuuian Federation 

SD Sudan 

SE Sweden 

SK Slovak Republic 

SN Senegal 

SU Soviet Union 

TO Chad 

TC Togo 

UA Ukraine 

US United Stales of Amenta 

VN Vic l Nam 



WO 93/24458 



PCT/US93/03539 



-1- 

5 NEW N-ARYL AND N-HETEROARYLUREA 

DERIVATIVES AS INHIBITORS OF ACYL 
COENZYME A: CHOLESTEROL ACYL TRANSFERASE (ACAT) 
Background of the Invention 
The present invention relates to new N-aryl and N-heteroarylurea derivatives, 
10 pharmaceutical compositions comprising such compounds, and the use of such 
compounds to inhibit intestinal absorption of cholesterol, lower serum cholesterol and 
reverse the development of atherosclerosis. The compounds are inhibitors of acyl 
coenzyme A: cholesterol acyttransferase (ACAT). 

Cholesterol that is consumed in the diet (dietary cholesterol) is absorbed as free 
15 cholesterol by the mucosal cells of the small intestine, it is then esterified by the 
enzyme ACAT, packaged into particles known as chylomicrons, and released into the 
bloodstream. Chylomicrons are particles into which dietary cholesterol is packaged 
and transported in the bloodstream. By inhibiting the action of ACAT, the compounds 
of this invention prevent intestinal absorption of dietary cholesterol and thus lower 
20 serum cholesterol levels. They are therefore useful in preventing atherosclerosis, heart 
attacks and strokes. 

By inhibiting the action of ACAT, the compounds of the present invention also 
enable cholesterol to be removed from the walls of blood vessels. This activity renders 
such compounds useful in slowing or reversing the development of atherosclerosis as 
25 well as in preventing heart attacks and strokes. 

Other inhibitors of ACAT are referred to in United States Patents 4,994,465, 
4,716,175 and 4,743,605 (a divisional of the '175 patent) and in the European Patent 
Applications having publication numbers 0 242 610. 0 245 687, 0 252 524, 0 293 880, 
0 297 610, 0 335 374, 0 335 375, 0 385 487, 0 399 422, 0 415 123, 0 421 456 and 
30 0 439 059. Additional ACAT inhibitors are described in PCT publications WO 90/15048 
and WO 91/04027. Certain ureas and thioureas as antiatherosderosis agents are 
referred to in United States Patent 4,623,662. 

Summary of the Invention 
The present invention relates to compounds of the formula 

35 
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0 

R 1 C 

\ N R 17 R 18 1 

I 

H 

5 

wherein Q is oxygen or sulfur 

R t7 is -(CHaHCffW.tCHJ^ XXXVIII 
wherein n Is 0 or an integer from 1 to 3; 
z is 0 or 1; 

10 and r is 0 or an integer from 1 to 4; 

R 19 and R 20 are independently selected from hydrogen, optionally halogenated 
(C,-C 12 ) alkyl, optionally substituted aryI-(C r C 6 ) alky!, (C 3 -C e ) cycIoalkyl-tC^C^alkyl and 
Ar; or R 19 and R 20 and the carbon to which they are attached form a (C 4 -C 7 ) cycloalkyl 
ring or a benzene-fused (C 5 -C 7 ) cyclo-alkyl or -heteroalkyl ring; with the proviso that R 19 
15 and R 30 cannot both be hydrogen; 

Ar is selected from the group consisting of 



20 



25 



30 
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XXXIII 

XXXII 




wherein U is J, a direct bond -CH=CH- or -CH a CH r ; 

z, n and r are as defined above; x is an integer from 3 to 10 and w is 0 or an 
integer from 1 to x-1 . 

25 r 2 \ r 22 and each R" is independently selected from the group consisting of 

optionally halogenated {C^C^alky!, optionally halogenated (C^CeJalkoxy, optionally 
halogenated (C r C 6 )a!kyIthio ( phenyl and halogen; wherein the alkyl groups in said 
alky!, alkoxy and aithylthlo groups may be straight chained or if comprising three or 
more carbons may be branched, cyclic or a combination of cyclic and branched or 
30 straight chained moieties; 

or R 21 and R" together form a group of the formula 

^(CH 2 ),-J-or-(CH 2 ) q - 
wherein J is oxygen or sutfur; 
t is an integer from 1 to 3; 
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and q is an integer from 3 to 5; 
K is J- or -CH=CH-; 
Lis -(CH 2 ) U or-(CHJ v J-; 
wherein J is as defined above; 
5 u is an integer 3 to 5; 

and v is 3 or 4; 

R ,e is hydrogen, optionally substituted (C r C 8 )alkyl, optionally substituted (C 3 - 
C 8 )cycloalkyl, aryl or optionally substituted aryl-(C,-C 4 )alkyl with the proviso that R 18 is 
hydrogen if any one of n.zorr in formula XXXVIII is not 0; 
10 R 1 is selected from the group consisting of 



15 



20 




xxiv ' xxv 
or 




XXVI 



wherein m is as defined above; 
n is 0 or 1 . 

25 Each I is independently selected from 0 to 3; 

Each R 6 and R 15 is independently selected from the group consisting of halogen, 
(C r C 6 )alkyt, (C r C 6 ) haloalkyl, optionally halogenated (C,-C 6 ) alkoxy, optionally 
halogenated (C,-C 6 ) alkytthio, (C 5 -C 7 ) cycloalkylthio, phenyl (C r C 6 )alkylthio, substituted 
phenylthio, heteroarytthio, heteroaryloxy, (C r C e ) alkylsulfinyl, (C r C 6 ) alkylsuHonyl, (C s - 

30 C 7 ) cycloalkylsuifinyl, (C 6 -C 7 ) cycloalkylsutfonyl, phenyl (C r C 6 ) alkylsulfinyl, phenyl (C r 
Ceialkylsulfonyt.substitutedphenylsulfinyl.substrtutedphenylsulfony^heteroaryisu 
heteroarylsulfonyl, and NR 10 R t1 ( wherein R 10 and R 11 are the same or different and are 
selected from the group consisting of hydrogen, (C r C 6 ) alkyl, phenyl, substituted 
phenyl, (C,-C 6 ) acyl, aroyl, and substituted aroyl, wherein said substituted phenyl and 
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substituted aroyl groups are substituted with one or more substituents independently 
selected from the group consisting of (C,-C 6 ) alkyl, (C,-C fi ) alkoxy, (C r C a ) alkylthio, 
halogen and trffluoromethyl, or FV° and R 1 \ together with the nitrogen to which they are 
attached, form a piperidine, pyrrolidine or morpholine ring; and 
5 B, D, E and G are selected from the group consisting of nitrogen and carbon, 

with the proviso that one or more of B, D and E is nitrogen, and with the proviso that 
when G is nitrogen, the group XVI is attached to the nitrogen of formula I at the 4 or 
5 position of the pyrimidine ring (designated by a and b) wherein any of said nitrogens 
may be oxidized; 



10 




XXVII 

wherein R 7 , R B and R 9 may be the same or different and each is independently 
selected from the group consisting of optionally halogenated (C,-C 5 )aikoxy, optionally 
halogenated (C,-C 5 )alkylthio, optionally halogenated (C,-C 6 )alkyl and halogen; with the 
proviso that when R 1 is a group of the formula XXVII Ar is a group of formula XXXII, 
XXXIII or XXXV and when Ar is XXXII R 10 or R 20 is not alkyl and r in formula XXXVIII is 
0; or a pharmaceutical^ acceptable salt of said compound. ^ 

Unless otherwise indicated, the term "halo", as used herein, includes fluoro, 
chloro, bromo and iodo. 

Unless otherwise indicated, the term "alkyl", as used herein, may be straight, 
branched or cyclic, and may include straight and cyclic moieties as well as branched 
and cyclic moieties. 

Unless otherwise indicated, the term 'one or more substituents", as used herein, 
refers to from . one to the maximum number of substituents possible based on the 
number of available bonding sites. 

The term "one or more carbons of said non-aromatic ring 0 , as used herein, refers 
to from one to all of the carbon atoms that are part of the non-aromatic ring of any of 
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the aryl-fused or heteroaryl-fused systems described above, and not part of 



aromatic ring of said aryl-fused system. 

The term "one or more carbons of said aromatic ring', as used herein, refers to 
from one to all of the carbon atoms that are part of the aromatic ring of any of the 
5 aryl-fused and heteroaryl-fused systems described above, or are part of both said 
aromatic and non-aromatic rings of said aryl-fused and heteroaryl-fused system. 

The compounds of formula I may have optical centers and therefore may occur 
in different stereoisomeric configurations. The invention includes all stereoisomers of 
such compounds of formula I, including mixtures thereof. 
10 The present invention also relates to compounds of the. formula 



wherein R Jt is (C r C 3 ) alkyl and R" is hydrogen or (C r C 3 ) alkyl. 
Preferred compounds of formula I are those wherein R 1 is 2,4,6-trifluoropheny!, 
2,6-diisopropylphenyl, 2,4-drfluorophenyl, e-methoxyquinoIin-S-yl.e-methyiquinolin- 
20 5-yl, 6-methylthioqu!no!in-5-yl, 6-methoxyisoquinotin-5-yl, 6-methyIthioisoquinoiin-5-yl, 
6-methylthio-8-acetaminoquinolin-5-yl, 4,6-bis(methyKhio)pyrimidin-5-yl, 
4,6-bis(methylthio)-2-methylpyrimidin-5-yI, 2,4-bi${methylthio)pyridin-3-yl, 
2,4-bis(methylthio)-6-methylpyridin-3-y], 2.4-bis(ethytthio)-6-methyipyridin-3-yl f 
2,4-bis(methylthio)pyridin-3-yl and 2,4-bis(isopropytthio)-6-methylpyridin-3-yi. 
25 Specific preferred compounds of formula I are: 

N-[2,4-Bis(methylthio).6-methylpyridin-3-yl]-N'-(indan.2-yl)-N'-(4- 

isopropyIbenzy!)urea; 

N-[2,4-Bis(methylthio)-6-methyipyridin-3-yl]-N'-(2 l 5-dimethylben2yl)-N'-(indan-2- 

yl)urea; 

30 N-[2,4-Bis{methylthi6)-6-meto 



N-[4,6-Bis(methylthio)-2-methylpyrimidin-5-yl]-N'-(indan-2-yl)-N'-(4- 
isopropyibenzyl)urea; 



15 




XXVIII 



yl)urea; 
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N-[4,6-Bis(methylthio)-2-methy!py^^ 

yl)urea; 

N-(2 t 5-Dimethylberuy!)-N-(indan-2^ 

N-[2,4-Bis(melhylthlo)-6-methy!pyridin-3-yl]-N'-(2-chlorobenzyl)-N r -(indan-2- 

5 yl)urea; 

N-[4.6-Bis(methyithio)-2-m^ 

yl)urea; 

N-[4,6-B"ts(methy!thio)-2MTie^ 

methy!buty!)benzyl]urea; 
10 N-[2,4-Bis(methy!thio)-B-methylpyrIdin-3.yl]-N'-(indan-2-yl)-N'-[4-{3- 

methylbutyl)benzy!]urea; 

N-l2,4-Bis(methylthio)-6-methy^ 

ylmethyl)urea; 

N-[2,4-Bis(methylthio)-6-methylpy^ 
15 ylmethyl)urea; 

N-[2 ( 4-Bis(methylthio)-6-methylpyridin-3-yl]-N / -(indan-1-yi)-N'-(4-t- 
buty1benzy!)urea; 

N-[2 l 4-Bis(methylthio)-6-methylpyridin-3-yl]-N'-Iindan-1-yl)-N'-(4- 
phenylbenzyl)urea; 

20 N-[2,4-Bis(methylthio)-6-methylpyridin-3-yl]-N'-(indan-2-yl)-N'.(naphth-1- 
ylmethyl)urea; 

N-p^-BislmethylthioJ-e-methylpyridin-S-yll-N'-findan^-yO-N'-fnaphth^- 

ylmethy!)urea; 

N-t2 t 4-Bis(ethytthio)-SHrnethylpyridin-3-yl]-N'-cycloheptyl-^ 
25 N-p^-BistethylthloJ-B-methylpyridin-S-yll-N'-cycloheptyl-N^tfluoren^-yl- 
methyl)urea; 

N-^^-BisCethylthioJ-e-methylpyridin-S-yll-N'-cycloheptyl-N'-fnaphth^- 

ylmethyl)urea; 

N-[2/4-Bis(ethyWiio)-6-methylpyridi^ 
30 N-l2,4-Bis(ethytthio)-6™em^^ 

N-[2 l 4-Bis(methylthio).6-methylpyridin-3-yl]-N , -cycloheptyl-N , -(4- 

pheny!benzyl)urea; 

N-ia^-BistmethylthioJ-e-methylpyridin-S-yll-N^cycloheptyl-N'-ffluoren^- 
ylmethyl)urea; 
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N-[2,4-Bis(ethylthio)-6-methylpy^ 
tetrahydro-naphth-2-yl)urea; 

N-[2ABis(ethy!thio)^-methy!p^ 
2-yimethyl)urea; 
5 Nr[2.4-Bis(ethy!thio)-6-methy^ 

(2A6-trimethylbenzyI)urea; 

N-^^-BistmethylthioJ-e-melhylpyridin-S-yll-N'-cycloheptyl-N'^naphth^- 

ylmethyl)urea; 

N-[2,4-Bis(ethylthio)-6-methylpyridin-3-yl]-N'-(indan-2-yl)-N , -(4- 

10 isopropy!benzyI)urea; 

N-[2,4-Bis{ethylthio)^methylpyri^^^ 

yl)urea; 

N-[2,4-Bis{methylthio)-6-methy^ 
tetrahydro-5H-benzocyclohepten-7-yI)urea; 
15 N-[2 t 4-Bis(ethylthioj-6.methylpyridin-3-yl].N , -(indan-2-yl)-N , -(2 ( 4,6- 

trimethylbenzyl)urea; 

N-t2 1 4-Bis(methylthio)-6-methyipyridin-3-yl]-N'.(indan-2-yl)-N'-(2 ) 4 ( 6- 

trimethy!benzyl)urea; 

N-[2,4-Bis(methyithio)-6-m^ 

20 yl)urea; 

N-[2 t 4~Bis(methylthio)-6™ethyIp^ 

N-(2 f 2-DiphenylethyI)-N'-(6-methytthioquino!in-5-yl)urea; 

N-[4,6-Bis(methylthio)-2-methy^ 

N-t4,6-Bis(methyrthio)pyrimidin-5-y!]-N'-(2 ( 2-diphenylethyI)urea; 
25 N-[2,4-Bis(methyKhio)^-methylpyrid^^ 
N-(6-Methylthioquinolin-5-yl)^ 

N.[2,4-Bis(methylthio)-6-methylpyridin-3-yl]-N'-[{ 1 - (4- 
methyIphenyl)cyclopentyI}methyl]urea; 

N-[{1-(4-Methy!phenyl)cydopentyt}^ 
30 N-(6-MethyIthioquinolin-5-yl)-N'-[(1-phenylcyclohexyl)methyI]urea; 
N-[2,4-Bis{methyhhio)-6™e^ 
N-[{1-(4-Methylphenyl)cydohexyI}methy^ 

N-[4,6-Bis(methylthio)-2-methylpyrimidin-5-yl]-N'-[{ 1 -(4- 
melhylphenyl)cyclohexyI}methyl]urea; 



WO 93/24458 



PCT/US93/03539 



-9- 

N-[2,4-Bis(methylthio)-6*nnethylpyridin-3-yI]-N'-[{1-(4- 
methy!phenyl)cyc!ohexyl}methyl]urea; 
N-2,4-Bis(methytthio)^^ 
N-[2 ( 4-Bis(isopropy!thio)^methy^^ 
5 N-[2 l 4-Bis(methylthio)-6-methylpyndin.3.yl-N'-[(2-ethy|.2-{2- 

methy!phenyl})butyl]urea; 

N-[2 p 4-Bis(methylthio)^^ 

N-[2 I 4-Bis(methylthio)-6-methylpyridin-3.yl-N'-[(2.{2-methylphenyl}-2- 

propyI)pentyI]urea; 
10 N-[2,4-Bis(methylthio)-6-meto^^ 
butyl)hexyl]urea; 

N-l2,4-Bis(methy!thio)-6-met^ 
propy!)pentyl]urea; 

N-[2,4-Bis(methylthio)-6-methylpyridin-3-yl]-N'-[(2-{2,3-dimethoxyphenyl}-2- 

15 propyl)pentyl]urea; 

N-[2 ( 4-Bis(methylthio)-6-methylpyridin-3-yl]-N'-[(2-{2,5-dimethyIph 

propyI)pentyl]urea; 

N^2 l 4-Bis(methy!lhio)-6-methylpyridin-3-y!l-N / 42-(2-methylph 
N-[2-(2-Methylpheny!)hexyI]-N / -[6-methy!thioqulno!in-5-yl]urea; 
20 N-[2.4-Bis(methyfthio)^^eto^ 

N-[2-(4-Methy1phenyl)heptyl]-N'-(6-methylthioquinolin-5-y!)urea; 

N-[2,4-Bis(methytthio)^methylpyri^^ 

N-[2-(3-Methylphenyl)hepty!]-N'^ 

N-[2-(3-Methylphenyl)heptyll-N'-(6-methoxyquino!in-5-yl)urea; 

25 N-[2ABis(methyRhio>6-n^ 

N-[2-(2,5-Dimethyfphenyl)hexyl]-N'-(6-methytthioquinolin-5-yI)urea; 
N-[2-(2 l 5-Dimethy!phenyI)hexyll-N'-(6-methoxyquinolin-5-yl)urea; 

N.[2 ( 4-Bis(methylthio)^m 
N-[2 f 4-Bis(methytthio)-6^efthylpyridin-3-yI]-N^ 

30 ^[2^Bis(methyfthio)-6-m^ 

N-[2,4-Bis(methytthlo)-6-meth^^ 

N-[2 ( 4-Bis(methyfthio)^m 

N-[2^Bis(methytthio)-6Hiie^^ 

N-[2,4-Bis(methylthio)^-me^^ 



WO 93/24458 PCT/US93/03539 



-10- 

N-(6-Methylthioquino!in-5-y!)-N'-[2-(naphth-1-yI)hexy!]urea; 
N-P^-BislmethylthioJ^methyipyri^^ 

urea; 

N-[2-(2,3-Dimethoxypheny!)heptyI]-NXB-methyIth!oquino!in-5-yl)urea; 
5 N-[2 f 4-Bis(methyrthio)-6-methylpyridin-3-y!]-N'-[2-(3-methylphenyl 
N-[2-(3-Methylphenyl)octyI]-N'-(6-methoxyquinolin-5-yilurea; 
N-[2-(3-MethyIphenyl)octy!]-N'-(6-methyKhioquinolin-5-yI]urea; 
N-p-tNaphth-l-yOheptylJ-N'-te-methoxyquinolin-S-yOurea; 
N-[2-(Naphth-1 -yl)heptyl]-N'-(6-methylthioquinolin-5-y!)urea; 
10 N-[2-(2,4-DimethyIphenyI)heptyl]-NM^methylthioquino!in-5-yl)urea; 

N-[2-(2,4-DimethyIphenyi)hepty!]-N'-(6-methoxyquinoiin-5-yl)urea; 
N-[2 l 4.Bis(methylthio)-6-methylpyridin-3-yl]-N'.[2-(3 ( 4 ( 5- 

trimethoxyphenyl)hepty!]urea; 

N-[2 ( 4-Bis(methylthio)-6-methylpyridin-3-yl]-N'-[2-(2,5-dimethyl-4- 
15 methoxyphenyl)heptyl]urea; 

N-[2 l 4-Bis(methy!thio)-6-methylpyridin-3-yl]-N'-[2-(2 i 5-dimethoxyphenyl)- 

phenylbutyljurea; 

N-[2-(2,5-Dimethoxyphenyl)heptyl]-N'-(6-methylthioquinolin-5-yl)urea; 

N42-(2 l 5-DimethoxyphenyI)heptyl-N'-(6-methoxyquino!in-5-yl)urea; 
20 N-[2,4-Bis(methylthio)-6-methylpyridin-3-yl]-N '-[2-(3,5- 

dimethoxypheny()heptyI]urea; 

N-p^-BisCmethytthioJ^methylpyrid^ 

N- [2 ,4-Bis (methylthio)-6-met^ 
trifluorohexy!]urea; 
25 N-[2-(3-Melhylphenyl)heptyIl-N'-(6-pentyHhioquino!in-5-yl)urea; 

N.[2 t 4-Bis(methylthio)-6™ethylpyridi^^^ 
yl)heptyl}urea; 

N-[2,4-Bis(methylthio)-6-methylpy^ 

N-[2,4-Bis(methyWnio)^methylpyridin-3-yI]-N'-[2-(2,5-d 
30 N-[2,4-Bis(methyIthio)-6-methylpyridin-3-yll-N # -[5-methy!-2-{3- 
m ethy Ip henyl} hexyl] urea; 

N-[2 t 4-Bis(methylthio)-6-methylpyridin-3-yll-N'-I(2-{2,5-dimethylphenyI}-4- 
phenylbutyljurea; 



2 
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N-[2.4-Bis(methylthio)-6-me 
phenylpentyl]urea; 

N-[2,4-Bis(methylthio)-6-methylpyridin-3-yl]-N , -[2-(naphth-1-y1)-6- 

methylheptyl]urea; 
5 N-[2,4-Bis(ethyithio}^™ 

N-[2,4-BIs(ethylthio)-6-methylpyridm^ 
methylheptyl]urea; 

N-[2,4-Bis(ethylthio)-6-methy^ 
N-[2,4-Bis(ethylthio)-6-methylpy^ 
10 phenylhexyljurea; 

N-[2^Bis(ethylthio)^-methylpyridin^^ 
N-[2,4-Bis(methylthio)-6-methy^ 
N-[2,4-Bis(ethylthio)-6-methylpyridin-3^ 
trifluorohexyl]urea; 
15 N-[2,4-Bis(methyIthio)-6-methyIp^ 
yl)heptyl]urea; 

N-[2 t 4-Bis(methyfthio)^methylpyridin-3-yI]-N , -[2-(2-chlorobenzo[b]thio 

yl)heptyl]urea; 

N-[2-(2 f 5-DimethylphenyI)heptyl]-N^^ 
20 N-[2,4-Bis(methylthio)-6-methylpyridin-3-y1]-N , -[2-(2 f 5-dimethy!pheny 

methylheptyOurea; 

N-[2 t 4-Bis{ethyIthio)-6-methylpyridin-3-yl]-N , -[2-(2,5-dimethylphenyl)-5- 

phenylpentyl]urea; 

N-[2.4-Bis(ethylthio)-6-methylpyridin-3-yI]-Nr-[2-(2 ( 5-dimethylphen 
25 N-[2 I 4-Bis(ethylthio)-6-methylpyridin-3-y!}-N , -t2-(2.5-dimethylphenyO 
methylhexyljurea; 

N-[2,4-Bis(ethyMiio)-6-methylpyridin^yt]^ 
methylheptyljurea; 

N-l2,4-Bis(ethytthio)-6-methy!pyrid*^ 
30 methylhexyljurea; 

N- [2 ,4-Bis (ethylthio)-6-me^ 
yl)heptyl]urea; 

N-[2^Bis(ethylthio)-6-methylpyr^ 
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N-[2/l-Bis(ethyKhio)-6^^ 

yl)heptyl]urea; 

N-[2,4-Bis(ethyfthio)-6-methy!pyrl^^ 

N-[2.4-Bis(ethylthio)-6-methylpyridin-3-yl]-N , -[2-(2 f 5-dimethyl-4- 

5 methoxyphenyI)heptyl]urea; 

N-p^BisfmethylthioJ-S-methy^^ 
yl)heptyl]urea; 

N-[2-(2-Chlorobenzo[b]thiophen^yl)-5-methy!hexyl]-r^-(2 l 6-diisop 
N-(2 t 6-Diisopropylphenyl)-N , -[2-(5-methylbenzo[bJthiophen-3-yl-5- 

10 methylhexyl]urea; 

N-[2-(Benzo[b]thiophen-3-yI)heptyI]-rr-(2 f 6^iisopropylphenyl)ur€a; 

N-[2-(Ben2o[b]thiophen-3-yl)-6-methylhepty1]-N , -(2 I 6-diisoprop 

N-[2-(2-Chlorobenzo[blthiophen-3-yl)-6-methylheptyl]-N , -(2 l 6- 

diisopropytphenyl)urea; 
15 N-(2 I 6-DIisopropylphenyl)-N , -[2-(5-methylbenzoIb]thiophen-3-yl)-6 I 6 ( 6- 

trifluorohexyljurea; 

N-[2-(2-Chlorobenzo[b]thiophen-3-yl)-6 I 6 l 6-trif!uorohexyl]-N , -{2,6- 

diisopropylphenyI)urea; 

N-^.B-DiisopropylphenyO-N^-^ 
20 N-[7J-DKIuoro-2-(naphth-1-yl)heptyl]-N , -(2 l 6-diisopropylphenyl)urea; 

N-[7,7-difluoro-2-(2-chlorobenzo[b]thiophen-3-yl)heptyI]-N'-(2 ( 6- 

diisopropylphenyi)urea; 

N-[2-(5-Chlorobenzo[b]thiophen-3^ 
N-[2-(2-Chlorobenzo[b]thiophen^ 
25 N-[2-(5-Chlorobenzo[b]thiophen-3-yl)-6 ( 6 I 6-trifluorohexyl]-N 1 -(2 ( 6- 

diisopropylphenyl)urea; 

N-(2 ( 6-(Diisopropy!phenyI)-N , -[2-(5-methyibenzo[b]thiophen-3-yI)heptyl]urea; 

N-[2-(5-Chlorobenzo[b]thiophen-3-yl)-6-methylheptyl]-N , -(2,6- 
diisopropy!phenyl)urea; 
30 N-(2,6-(DHsopropyIphenyl)-N-[2-(2^ 

N-r7,7-Difluoro-2-(2 ( 5^imethylphenyi)heptyl]-N , -(2 l 6-diisopropylphenyl)ure 

N-(2,6-Diisopropylphenyl)-N , -[2-(napih-1-yl)heptyl]urea; 
and N-(2 r 6-Diisopropy!phenyl)-N , -[6-methy1-2-(napth-1-yi)heptyl]urea. 



WO 93/24458 



PCT/US93/03539 



-13- 

The present invention also relates to all radiolabeled forms of the compounds 
of the formulae !, II and XXVIII. Such radiolabeled compounds are useful as research 
and diagnostic tools in metabolism pharmacokinetic studies and in binding assays in 
both animals and man. 



The present invention also relates to a pharmaceutical composition for inhibiting 
ACAT, inhibiting intestinal absorption of cholesterol, reversing or slowing the 
development of atherosclerosis, or lowering the concentration of serum cholesterol in 

10 a mammal, including a human, comprising an amount of a compound of the formula 
I, or a pharmaceutical^ acceptable satt thereof, effective in inhibiting ACAT, inhibiting 
intestinal absorption of cholesterol, reversing or slowing the development of 
atherosclerosis, or lowering the concentration of serum cholesterol, and a 
pharmaceutical^ acceptable carrier. 

15 The present invention also relates to a method for inhibiting ACAT, inhibiting 

intestinal absorption of cholesterol, reversing or slowing the development of 
atherosclerosis, or lowering the concentration of serum cholesterol in a mammal, 
including a human, comprising administering to a mammal an amount of a compound 
of the formula I, or a pharmaceutical^ acceptable satt thereof, effective in inhibiting 

20 ACAT, inhibiting intestinal absorption of cholesterol, reversing or slowing the 
development of atherosclerosis, or lowering the concentration of serum cholesterol. 

Examples of pharmaceutically acceptable acid addition salts of the compounds 
of formula I salts are the salts of hydrochloric acid, p-toluenesutfonic acid, fumaric acid, 
citric acid, succinic acid, salicyclic acid, oxalic acid, hydrobromic acid, phosphoric acid, 

25 methanesulfonic acid, tartaric acid, di-p-toluoy! tartaric acid, and mandelic acid. 

Detailed Description of the Invention 
The reaction scheme below illustrates the synthesis of certain 5-aminoquinoiines 
and 5-aminoisoquinolines used in the practice of this invention. 

Except where otherwise stated, Q, R\ R e , R\ R 8 ( R* f R 16 , R 17 , R 1B , n, m, o, p, 

30 A, B, D, E and G in the reaction schemes and discussion that follows are defined as 
above. 
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The aminopyrimidine and aminopyridine intermediates used in the present 
invention are known in the literature or may be prepared by methods known in the art 
from intermediates that are known in the literature or commercially available. References 
for the preparation of many of the pyrimidine and pyridine intermediates can be found 
5 in the monographs The Pyrimidines 1 , ed. by D.J. Brown (1962) and "Pyridine and its 
Derivatives", ed. by R.A. Abramovitch (1961), Interscience Publishers, Inc., New York, 
N.Y., and their supplements. The preparation of certain of these intermediates is 
described in greater detail below. 

2,6-Disubstituted-5-amino-pyrimidine derivatives may be prepared by reacting 

10 the appropriately substituted 4,6-dihydroxypyrimidine with a nitrating agent such as 
fuming nitric acid in acetic acid at a temperature from about 15°C to about 40° C for 
a period of about 1 to about 5 hours. The resulting 5-nitropyrimidines are converted to 
the 2 f 4-dichloro-5-nitropyrimidine intermediates using a chlorinating agent such as 
phosphoryl chloride, alone or in the presence of a base, preferably diethylamide, at a 

1 5 temperature from about 1 00 to about 1 1 5°C for a period of about 0.5 to about 2 hours. 
Procedures for carrying out these transformations are described in J. Chem. Soc . 3832 
(1954). 

The 2,6-bis(alkylthio)-5-nitropyrimidine derivatives may be prepared by reacting 
the appropriate dichloro intermediate with two equivalents of sodium alkylthiolate in a 

20 solvent such as dimethylformamide or, preferably, methanol, for about 4 to about 16 
hours at a temperature from about 0 to about 30°C, preferably at ambient temperature. 
Monosubstitution of the dichloro intermediate is accomplished by using one equivalent 
of nucleophile, at a reaction temperature of about 0 to about 100°C, depending on the 
reactivity of the nucleophile, in an inert solvent such as dimethyl-formamide or 

25 tetrahydrofuran, for a period of about 4 to about 16 hours. 

The resulting monochloro derivative is then reacted with one equivalent of a 
different nucleophile to yield a disubstituted derivative with different substituents on the 
carbon atoms at positions 2 and 4. The 2,6-disubstituted-5-nttropyrimidine is reduced 
using a reducing agent such as stannous chloride In concentrated hydrochloric acid 

30 or hydrogen gas with an appropriate catalyst, to yield the corresponding 
5-aminopyrimidine derivative. 

The novel pyridines of formula XXVIII and other 2,4-disubstituted-^-aminopyridine 
derivatives may be prepared by reacting the appropriate 2,4-dihydroxypyridine with a 
nitrating agent such as concentrated nitric acid at 80-1 00 °C for 15-60 minutes. For 
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example, the preparation of 2,4-dihydroxy-6-methyl-3-nitropyridine is described in J. 
Heterocyclic Chem. . 1970, 7, 389. The resulting 2,4-dihydroxy-3-nitro-pyridine is 
sequentially converted to the 2,4-dichtoro-3-nitropyridine, 2,4-disubstituted-3-nitro- 
pyridine and 2,4-disubstituted-3-aminopyridine derivatives, using reaction conditions 
5 similar to those described above for the pyrimidine series. 

The preparation of certain 5-aminoquinolines and 5-aminoisoquinoIines is 
illustrated in scheme 1. Referring to scheme 1, 5-aminoquinolines and isoquinolines 
of the formulae XV and XVII may be prepared as follows. A quinoline or isoquinoline of 
the formula XIII is nitrated at the 5 position, respectively, by reacting it with a nitrating 

10 agent such as nitric acid or potassium nitrate with or without an add catalyst such as 
sulfuric acid, for from about 2 to 16 hours at a temperature from about O-100°C. The 
nitro compound of formula XIV so formed is then reduced using a reducing agent such 
as stannous chloride, iron, zinc, or hydrogen gas with an appropriate catalyst, with or 
without an acid catalyst such as hydrochloric acid, for from about 2 to 16 hours at a 

15 temperature from about O-100°C, to yield the corresponding 5-aminoquinoline or 
6-aminoisoquinoIine of formula XV. 

Compounds of the formula XVII, wherein R 15 is -SR 14 and is attached to the 
quinoline or isoquinoline ring at the 6 position, and wherein R 14 is (C^Ce) alky!, (Cg-C?) 
cycloalkyi, phenyl (C,-C 4 ) alky!, phenyl, substituted phenyl, heteroaryl, or substituted 

20 heteroaryl, may be prepared as follows. A compound of the formula XIV, wherein R 5 is 
-CI and is attached to the quinoline or the isoquinoline ring at the 6 position, is reacted 
with a compound of the formula R t4 SH, wherein R 14 is as defined above, and a base 
such as sodium hydride, or such compound of the formula XIV is reacted with a 
compound of the formula R 14 SNa, wherein R 14 Is as defined above, in an inert solvent 

25 such as tetrahydrofuran, for about 4 to 16 hours at a temperature of from about -10°C 
to room temperature. The preferred temperature is -10°C. This reaction yields a 
compound of the formula XVI, which is then converted to the corresponding 
5-aminoquinoline or isoquinoline of the formula XVII by the method described above 
for reduction of compounds of formula XIV. 

30 Treatment of the compound of formula R 17 R ie NH with a compound of the 

formula R 1 N=C=Q yields the corresponding urea (Q=0) or thiourea (Q=S) of the 
formula I. Procedures for the preparation of compounds of the formula R 1 N=C=Q are 
known in the literature and several methods are reviewed in 'Organic Functional Group 
Preparations, Vol 1', Chapter 12, Academic Press, New York (1968). The preparation 
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of ureas and thioureas by the reaction of amines with isocyanates and isothiocyanates, 
respectively, are reviewed in Organic Func tional Group Preparations. Vol. 2, Chapter 
6 f Academic Press, New York (1971). 

Compounds of the formula R 1 N=C=0 may be obtained by reacting compound 

5 of the formula R , NH 2 with 1 to 6 equivalents of an appropriate reagent such as 
phosgene, trichloromethyl chloroformate or bis(trichloromethyl)carbonate. The reaction 
is generally carried out in an inert ether, aromatic hydrocarbon or chlorinated 
hydrocarbon solvent such as dioxane, diisopropyl ether, benzene, toluene, 
dichloromethane or chloroform, it may be conducted in the presence of a base such 

10 as a tertiary amine (e.g., pyridine, triethylamine or quinoline). Reaction temperatures 
may range from about 0°C to about 120°C, and are preferably from about 20°C to 
about 100°C. Preferably, the heterocyclic amine of formula R'NHj is reacted with 1 
to 2 equivalents of trichloromethyl chloroformate in refluxing dichloromethane for about 
18 hours. 

15 The reaction of compounds of the formula R , N=C=Q. with compounds of 

formula R 17 R 1fl NH to form compounds of the formula I is carried out in an inert, 
anhydrous solvent such as chloroform, benzene, dimethylfqimamide, dioxane or 
tetrahydrofuran, at a temperature from about 20°C to 100°C, for about 3 to 30 hours, 
preferably in dimethylformamide at about 80°C for about 16 hours. 

20 Amines of the formula NHR 17 R ie may be prepared by a variety of methods well 

known in the art (see e.g., Voael's Textbook of Practical Organ ic Chemistry. Longman, 
Inc., New York, pp. 769-782 and pp. 717-718 (5th ed. 1989), Organic Functional Group 
Preparations , Vol 2. Academic Press, New York, pp. 401-405 (2nd ed. 1983). Other 
examples of methods for the preparation of amines of the formula NHR 17 R ia are 

25 described in EP 0399 422 A1, EP 0415 123 A2 and EP 0439 059 A2. 

For instance, compounds of the formula R 17 R ie NH wherein R' 9 is hydrogen and 
R 20 is optionally substituted aryl-(C r C 6 )alkyl or optionally halogenated (C,-C 12 ) alkyl 
may be prepared by treating a compound of the formula Ar-CH 2 -CN with an alkali metal 
amide followed by addition of a compound of the formula R 30 l to form a compound of 



30 
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R 20 
/ 

the formula Ar-CH-CN which is subsequently reduced to the amine of the formula 

5 

/ 

Ar-CH-CH 2 -NH 2 by standard means. 

The alkali metal moieties of the amides may be exemplified by lithium, sodium 

10 and potassium, preferably lithium. A most preferred amide is lithium diisopropylamide. 

The reduction of the nitriles may be effected using borane, e.g. in the form of 
its complex with tetrahydrofuran, or by hydrogenation In the presence of Raney nickel. 

Except where otherwise noted, pressure is not critical in any of the above 
reactions. Preferred temperatures for the above reactions were stated where known. In 

1 5 general, the preferred temperature for each reaction is the lowest temperature at which 
product will be formed. The preferred temperature for a particular reaction may be 
determined by monitoring the reaction using thin layer chromatography. 

Preparation of certain novel intermediates useful in preparing the compounds 
of the invention is described in preparative examples A through R. 

20 The novel compounds of formula I and the pharmaceutical^ acceptable salts 

thereof are useful as inhibitors of acyl coenzyme A: cholesterol acy transferase (ACAT). 
As such they inhibit intestinal absorption of cholesterol in mammals and are useful in 
the treatment of high serum cholesterol in mammals, including humans. As used 
herein, treatment is meant to include both the prevention and alleviation of high serum 

25 cholesterol. The compound may be administered to a subject in need of treatment by 
a variety of conventional routes of administration, including orally, parenterally and 
topically. In general, these compounds will be administered orally or parenterally at 
dosages between about 0.08 and about 30 mg/kg body weight of the subject to be 
treated per day, preferably from about .08 to 5 mg/kg. For an adult human of 

30 approximately 70 kg of body weight, the usual dosage would, therefore, be about 5.6 
to about 2100 mg per day. However, some variation in dosage will necessarily occur 
depending on the condition of the subject being treated and the activity of the 
compound being employed. The person responsible for administration will, in any 
event, determine the appropriate dose for the individual subject. 

35 A compound of formula 1 or a pharmaceutical^ acceptable salt thereof may be 

administered atone or in combination with pharmaceutically acceptable carriers, in 
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either single or multiple doses. Suitable pharmaceutical carriers include inert solid 
diluents or fillers,, sterile aqueous solutions and various organic solvents. The resulting 
pharmaceutical compositions are then readily administered in a variety of dosage forms 
such as tablets, powders, lozenges, syrups, injectable solutions and the like. These 
5 pharmaceutical compositions can, if desired, contain additional ingredients such as 
flavorings, binders, excipients and the like. Thus, for purposes of oral administration, 
tablets containing various excipients such as sodium citrate, calcium carbonate and 
calcium phosphate may be employed along with various disintegrants such as starch, 
alginic acid and certain complex silicates, together with binding agents such as 

10 polyvinylpyrrolidone, sucrose, gelatin and acacia. Additionally, lubricating agents such 
as magnesium stearate, sodium lauryl sulfate and talc are often useful for tabletting 
purposes. Solid compositions of a similar type may also be employed as fillers in soft 
and hard filled gelatin capsules. Preferred materials for this include lactose or milk 
sugar and high molecular weight polyethylene glycols. When aqueous suspensions or 

15 elixirs are desired for oral administration, the essential active ingredient therein may be 
combined with various sweetening or flavoring agents, coloring matter or dyes and, if 
desired, emulsifying or suspending agents, together with diluents such as water, 
ethanol, propylene glycol, glycerin and combinations thereof. 

For parenteral administration, solutions of a compound of formula I or a 

20 pharmaceutical^ acceptable salt thereof in sesame or peanut oil, aqueous propylene 
glycol, or in sterile aqueous solution may be employed. Such aqueous solutions 
should be suitably buffered if necessary and the liquid diluent first rendered isotonic 
with sufficient saline or glucose. Such solutions are especially suitable for intravenous, 
intramuscular, subcutaneous and intraperitoneal administration. In this connection, the 

25 sterile aqueous media employed are all readily available by standard techniques known 
to those skilled in the art 

The activity of the compounds of the present invention as ACAT inhibitors may 
be determined by a number of standard biological or pharmacological tests. For 
example, the following procedure was used to determine the ACAT inhibiting activity of 

30 compounds of formula I. ACAT was assayed in microsomes isolated from chow fed 
Sprague-Dawley rats according to Bilheimer, J.T.. Meth. Enzvmol. . HI. ps 286-293 
(1985), with minor modifications. Microsomes from rat liver were prepared by 
differential centrifugation and washed with assay buffer prior to use. The assay mixture 
contained 25 pi of BSA (40 mg/ml), 30 *A of rat liver microsome solution (100//g 
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microsomal protein), 20 pi of assay buffer (0.1 M K 2 P0 4 , 1.0 mM reduced Glutathione, 
pH 7.4), 20 jjg of cholesterol in 100 //I of a 0.6% Triton WR-1339 solution in assay 
buffer, and 5 //I of test compound dissolved in 100% DMSO (total volume « 180 //I). 
The assay mixture was incubated for 30 min at 37°C. The reaction was started by the 
5 addition of 20 jA of 14 C-OIeoy!-CoA solution (1000 ?M, 2,000 dpm/nmol) and run for 1 5 
min at 37° C. The reaction was stopped by the addition of 1 ml EtOH. The lipids were 
extracted into 4 ml hexane. A 3 ml aliquot was dried under N„ and resuspended in 100 
//I of chloroform. 50 //I of chloroform were spotted on a heat activated TLC plate and 
developed in hexane: diethyl ether: acetic acid (85:15:1, v:v:v). Incorporation of 
10 radioactivity into cholesteryl esters was quantified on a Berthold LB2842 Linear TLC 
Analyzer. ACAT inhibition was calculated relative to a DMSO control assay. 

The activity of the compounds of formula I in inhibiting intestinal absorption of 
cholesterol may be determined by the procedure of Melchoir and Harwell, J. Lipid. Res.. 
26, 306-315 (1985). 

15 The present invention is illustrated by the following examples. It will be 

understood, however, that the invention is not limited to the specific details of these 
examples. Melting points are uncorrected. Proton nuclear magnetic resonance spectra 
( 1 H NMR) and 13 C nuclear magnetic resonance spectra ( 13 C NMR) were measured for 
solutions in deuterochoroform (CDCI 3 ) and peak positions are expressed in parts per 

20 million (ppm) downfield from tetramethyisilane (TMS). The peak shapes are denoted 
as follows: s, singlet; d, doublet; t, triplet; q f quartet; q, quintet; hx, hextet; h, heptet, 
m, multiplet; br, broad; vb t very broad; c, complex. 

PREPARATION OF INTERMEDIATES 
PREPARATIVE EXAMPLE A 

25 S-lodo-1 .1-difluoropentane 

A solution of 5-bromo-1, 1-difluoropentane (2.65 g, 14.2 mmol) and sodium 
iodide (10.63 g, 70.8 mmol) in acetone (150 ml) was refluxed under nitrogen overnight. 
The reaction mixture was then filtered and the filtrate was concentrated at atmospheric 
pressure. The residue was dissolved in dichloromethane (50 ml) and the solution was 

30 washed with water (2X30 ml) and brine (30 ml), dried (sodium sulfate) and concentrated 
under reduced pressure at room temperature. The crude product was distilled under 
reduced pressure to yield the title compound as a yellowish liquid (2.24 g, 93% yield), 
bp 73-75°C, 10 mm Hg. 1 H NMR (300 MHz, CDCI 3 ) 6 1.59 (m. 2H), 1.84 (c, 4H), 3.2 
(t, 2H), 5.63, 5.82, 6.01 (3t, total 1H). 
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PREPARATIVE EXAMPLE B 
2-f2-Chloroben2orb1thloDhen-3-vt1-7.7"dlfluoroheptanenrtrile 
A solution of lithium diisopropylamide in cyclohexane (5.13 mmol, 3.42 ml of a 
1.5M solution) was added dropwise to a solution of (2-chlorobenzo[b]thiophen-3- 
5 yl)acetonitrile (1.06 g, 5.13 mmol) in tetrahydrofuran (10 ml) cooled to -70°C under 
nitrogen. The resulting solution was stirred at -70°C for 20 min, then a solution of 5- 
iodo-1 ,1-difiuoropentane (1 .2 g, 5.13 mmol) in tetrahydrofuran (5 ml) was slowly added 
at -70° C. The reaction mixture was stirred at -70° C for 1 hr, then slowly allowed to 
warm to room temperature and left at that temperature overnight. Water (60 ml) was 
1 0 added to the reaction solution and the resulting mixture was extracted with ethyl acetate 
(3X70 ml). The combined ethyl acetate extracts were washed with brine (80 ml), dried 
(sodium sulfate) and concentrated in vacuo . The crude product (2.1 g) was purified by 
column chromatography on silica gel (200 g), eluting with 4:1 hexane/dichloromethane 
followed by 7:3 hexane/dichloromethane to yield the title compound as an oil (950 mg t 
15 59% yield). *H NMR (300 MHz, CDCIJ 6 1.4-1.7 (c, 4H). 1.7-2.05 (c, 3H), 2.2 (c, 1H), 
4.3 (t, 1H). 5.6, 5.78, 5.98 (3t, total 1H), 7.42 (m, 2H), 7.75 (d, 1H), 7.95 (d ( 1H). 
In a similar manner, the following nttriies were synthesized: 

PREPARATIVE EXAMPLE C 
2-fnaphth-1-vn-7.7-difluoroheptanenitrile 
20 75% yield 

'H NMR (300 MHz, CDCI,) 6 1.44-1.72 (c, 4H), 1.72-1.94 (c, 2H), 2.07 (m, 2H), 
4.57 (t, 1H) ( 5.6, 5.8, 5.99 (3t, total 1H). 7.44-7.64 (m, 3H), 7.69 (d, 1H), 7.9 (m, 3H). 

PREPARATIVE EXAMPLE D 
2-f2.5'Dimethvlphenyn-6-phenvlhexanenitrile 
25 86% yield 

'H NMR (300 MHz, CDCI 3 ) 6 1.48-2.0 (c, 6H), 2.28 (s, 3H), 2.34 (s, 3H), 2.63 (t ( 
2H), 3.89 (q, 1H), 7.06 (m, 2H), 7.12-7.32 (m, 6H) 

PREPARATIVE EXAMPLE E 
2-f2-Chlorobenz6fb1thiophen-3-vn-7.7-difluoroheptanamine 
30 A solution of borane-tetrahydrofuran complex In tetrahydrofuran (6.07 mmol, 

6.07 ml of a 1.0M solution) was added dropwise to a solution of (2- 
chlorobenzo[b]thiophen-3-yl)-7,7-difluoroheptanenltrile (950 mg, 3.03 mmol) in 
tetrahydrofuran (15 ml) at room temperature under nitrogen and the reaction was left 
at room temperature overnight. Aqueous hydrochloric acid (5 ml of a 3N solution) was 
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then added and reaction mixture was refluxed for 30 min followed by removal of the 
tetrahydrofuran in vacuo . The resulting aqueous phase was diluted with water (10 ml) 
and extracted with ethyl acetate (3X30 ml). The combined ethyl acetate extracts were 
washed with brine (40 ml), dried (sodium sulfate) and concentrated in vacuo . The 
5 residue (930 mg) was purified by column chromatography on silica gel (1 00 g) eluting 
with 9:1 ethyl acetate/methanol to yield the title compound as an oil (632 mg, 66% 
yield). 

In a similar manner, the following amines were synthesized: 
PREPARATIVE EXAMPLE F 
10 [2-f2-Chlorobenzorb1thiODhen-3-vn-5-methv lhexanamine 

67% yield 

'H NMR (300 MHz, CDCI 9 ) 6 0.79, 0.80, 0.81, 0.83 (2d, 6H), 0.92-1 .08 (m, 1H). 
1.1-1.28 (m, 1H), 1.5 (h, 1H). 1.66 (b, 2H), 1.78 (m, 1H), 1.94 (c, 1H), 3.09 (m, 1H), 
3.18-3.37 (c, 2H), 7.32 (c, 2H), 7.71 (c, 1H). 7.79 (C, 1H). 
15 PREPARATIVE EXAMPLE G 

5-Methvl-2-f5-methvlbenzorb1thioDhen-3-vn hexanamine 

53% yield 

'H NMR (300 MHz, CDCI,) 6 0.84 (d, 6H), 1.18 (c, 2H). 1.52 (h, 1H). 1.75 (bq, 
2H), 2.02 (b. 2H). 2.49 (s. 3H), 3.0 (d, 2H), 3.12 (p, 1H). 7.1 (s. 1H), 7.17 (d. 1H), 7.59 
20 (s, 1H), 7.73 (d, 1H). 

PREPARATIVE EXAMPLE H 
g-(Bergofo1thioDhen-3-vnheptanamlne 
65% yield 

'H NMR (300 MHz. CDCI,) 6 0.83 (t. 3H), 1.25 (c, 6H). 1.76 (c, 2H), 2.05 (b, 2H), 
25 3.03 (c, 2H), 3.19 (p, 1H), 7.14 (s, 1H), 7.36 (c. 2H), 7.81 (m. 1H). 7.87 (m, 1H). 

PREPARATIVE EXAMPLE I 
2-fBenzorb1thiODhen-3-vl^6-methvlheDtanamine 
66% yield 

'H NMR (300 MHz. CDCI a ) 6 0.78, 0.80, 0.81, 0.82 (2d, 6H), 1.1-1.44 (c, 4H). 
30 1.47 (h, 1H), 1.74 (q, 2H). 2.06 (b, 2H). 3.04 (c, 2H). 3.19 (p, 1H). 7.14 (s, 1H), 7.36 (c, 
2H). 7.64 (m, 2H). 
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PREPARATIVE EXAMPLE J 
2-f5-Methvlben2ofb1thioDhen-3-v»V6.6.6-trifluorohexanamlne 

51% yield 

•H NMR (300 MHz, CDCI 3 ) 6 1.54 <m, 2H). 1.69 (b, 2H), 1.86 (c, 2H), 2.06 (m. 
5 2H), 2.49 (s, 3H), 3.03 (d, 2H), 3.16 (p, 1H), 7.12 (s, 1H), 7.19 (d, 1H). 7.57 (s, 1H), 7.75 
(d. 1H). 

PREPARATIVE EXAMPLE K 
2-f2-Chlorobenzorb1thioDhen-3-vn-6.6.6-trifluorohexanatnlne 

60% yield 

10 'H NMR (300 MHz, CDCI 3 ) 6 1.35-1 .7 (c, 4H), 1.89 (c, 1 H). 2.05 (c, 3H). 3.09 (q. 

1H). 3.2-3.4 (c, m, 2H), 7.34 (m, 2H), 7.75 (m. 2H). 

PREPARATIVE EXAMPLE L 
2-(2-Chlorobenzofb1thioDhen-3-v»heDtanaTnlne 
68% yield 

15 'H NMR (300 MHz, CDCi,) 6 0.81 (t, 3H). 1 .2 (c, 6H), 1 .65 (b. 2H), 1 .78 (o, 1 H), 

1.95 (c, 1H), 3.07 (q, 1H). 3.16-3.38 (c, m, 2H), 7.32 (c, 2H), 7.72 (m, 1H), 7.8 (m, 1H). 

PREPARATIVE EXAMPLE M 
2-(5-Chlorobenzofb1thiophen-3-vnheptanamine 

60% yield 

20 'H NMR (300 Mhz. CDCI 3 ) 6 0.84 (t, 3H), 1 .26 (c, 6H), 1 .65-1 .9 (c, 4H), 3.0 (d. 

2H). 3.1 (p. 1H). 7.19 (s. 1H). 7.29, 7.30, 7.32, 7.33 (q, 1H), 7.77 (m, 2H). 

PREPARATIVE EXAMPLE N 
2-(5-Methylbenzofb1thiophen-3-vnheptanamine 
63% yield 

25 'H NMR (300 MHz, CDCI 3 ) 6 0.84 (t, 3H), 1 .26 (c. 6H). 1 .76 (c. 2H), 1 .84 (b. 2H), 

2.49 (s. 3H). 3.0 (d, 2H). 3.13 (p. 1H), 7.1 (s, 1H). 7.18 (d. 1H), 7.6 (s, 1H). 7.74 (d, 1H). 

PREPARATIVE EXAMPLE O 
2-f5-Chlorobenzorb1thiophen-3-vn-6.6.6-trifluorohexanamine 

33% yield 

30 'H NMR (300 MHz, CDCl 3 ) 6 1.43-2.0 (c, 6H). 2.08 (m. 2H). 3.02 (c, 2H), 3.12 

(m. 1H), 7.22 (s, 1H). 7.31. 7.32. 7.34, 7.35 (q, 1H). 7.75. 7.76, 7.77. 7.8 (q. 2H). 

PREPARATIVE EXAMPLE P 
2-(5-Chlorobenzorblthiophen-3-v»-6-methvlheptan amine 
69% yield 
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'H NMR (300 MHz, CDCI 3 ) 6 0.79, 0.81, 0.82, 0.83 (2d, 6H), 1.1-1.33 (c, 4H), 
1.47 (h, 1H), 1.62-1.93 (c, 4H), 3.01 (d, 2H), 3.11 (p, 1H) t 7.2 (s, 1H), 7.29, 7.30, 7.32, 
7.33 (q, 1H), 7.76, 7.77, 7.78, 7.784 (q t 2H). 

PREPARATIVE EXAMPLE Q 
5 2-{Naphth-1-vlK7.7-diffuoroheptanamine 

A mixture of 2-(naphth-1-y!)-7,7-difluoroheptanenitrile (413 mg, 1.51 mmol), 
Raney nickel (41 3 mg) and ammonia (0.9 g) in methanol (20 ml) was hydrogenated 
under 340 kPa (50 psl) hydrogen ovenight at room temperature. The mixture was 
filtered and the filtrate was concentrated in vacuo . The residue was partitioned between 
10 ethyl acetate (50 ml) and water (40 ml) and the ethyl acetate extract was washed with 
brine (30 mi), dried (sodium sulfate) and concentrated in vacuo . The residue (400 mg) 
was purified by column chromatography on silica gel (100 g), eluting with 85:15 ethyl 
acetate/methanol to yield the title compound as an oil (321 mg, 77% yield). y H NMR 
(300 MHz, CDCI 3 ) 6 1.35 (c, 6H), 1.78 (c, 4H), 3.08 (c, 2H) ( 3.61 (c, 1H), 5.52, 5.71, 5.9 
15 (3t, total 1H), 7.37 (d, 1H), 7.5 (m, 3H), 7.75 (d t 1H), 7.88 (d, 1H), 8.16 (d, 1H). 
The following compound was synthesized in a similar manner: 

PREPARATIVE EXAMPLE R 
2-f 2 . 5-Di m ethyl p h en vl)-6-phen vlh exanamine 
74% yield 

20 'H NMR (300 MHz, CDCI 3 ) 6 1.15-1.44 (c, 4H), 1.5-1.75 (c ( 4H), 2.29 (s, 3H), 

2.32 (s, 3H), 2.55 (m ( 2H), 2.9 (c, 3H), 6.91, 6.94, 6.95 (t, 2H), 7.05 (d, 1H), 7.14 (m, 
3H), 7.29 (t, 2H). 

EXAMPLE 1 

N-f2.4-Bis(methvlthio^6-methvlpvrldin-3-vl1-N , -findan-2-vll-N , -f4- 

25 isopropvlbenzvOurea 

A solution of 2-(4-isopropylbenzylamino)indane (159 mg, 0.6 mmol) and 2,4- 
bis(methylthio)-6-methylpyridin-3-yl isocyanate (136 mg, 0.6 mmol) in 3 ml 
dimethylformamide was heated at 80° C under nitrogen overnight. The reaction mixture 
was cooled to room temperature, diluted with 50 ml ethyl acetate and washed with 3 

30 x 50 ml water, then 50 ml brine, dried (sodium sulfate), filtered and concentrated in 
vacuo . The solid residue (265 mg) was purified by column chromatography on silica 
gel (150 g), eluting with 7:3 hexane/ethyl acetate to yield the title compound as a white 
solid (195 mg, 66% yield). 
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'H NMR (300 MHz, CDCI, 6 1.25 (d, 6H), 2.35 (s, 3H), 2.45 (s, 3H), 2.47 (s, 3H), 
2.91 (h, 1H), 3.06 (dd, 2H), 3.31 (dd. 2H). 4.57 (s, 2H), 5.39 (p, 1H). 5.57 (s. 1H), 6.59 
(s, 1H), 7.15 (c, 4H), 7.22-7.35 (m, 4H). 

The 1- and indan-2-yl urea derivatives of Examples 2-18 were synthesized in a 
5 similar manner. 

EXAMPLE 2 

N-r2.4-&sfmethvlthlo)-6-me1hv»DVTldln-3-vn-N , -f2. 5-dimethvlben2vn-N > -tindan-2- 

yflurea 

66% yield. 

10 'H NMR (300 MHz. CDCI,) 6 2.15 (s, 3H), 2.37 (s, 3H), 2.39 (s, 3H), 2.45 (s, 3H), 

2.47 (s, 3H), 2.99 (dd, 2H), 3.29 (dd, 2H), 4.47 (s. 2H), 5.48 (s) and 5.50 (m) (total 2H), 
6.58 (s, 1H), 7.04 (m, 2H), 7.15 (c, 5H), 7.43 (s, 1H). 

EXAMPLE 3 

N-f2.4-Bisfmethylthlo>-6-methvlDvridln-3-vl1-N , -f2.4-dimethvlbenzvn-N , -findan-2- 

15 vllurea 

66% yield. 

'H NMR (300 MHz, CDCI,) 6 2.17 (s, 3H), 2.33 (s, 3H), 2.37 (S, 3H), 2.45 (s, 3H). 

2.48 (s, 3H). 2.99 (dd, 2H), 3.26 (dd, 2H), 4.48 (s, 2H), 5.44 (m) and 5.49 (s) (total 2H), 
6.58 (s, 1 H), 6.99 (s, 1H), 7.14 (C, 5H), 7.47 (d, 1H). 

20 EXAMPLE 4 

N-f4.6-BisfmethvlthioW2-methvlPvrimidin-5 -vn-N , -nndan-2-vn-N'-f4- 

isopropvlbenzvnurea 
62% yield. 

1 H NMR (300 MHz, CDCI,) 6 1.25 (d. 6H), 2.46 (s, 6H), 2.56 (s, 3H), 2.92 (h, 1H), 
25 3.04 (dd. 2H), 3.31 (dd, 2H), 4.55 (s, 2H), 5.41 (m) and 5.46 (s) (total 2H). 7.16 (c, 4H), 
7.23-7.34 (m. 4H). 

EXAMPLE 6 

N-f4.6-BisfmethvlthioV2-meth>rtP\fl1midin^vn-N , -f2.4-dirnethvlbenzvl>-N , -findan-2- 

vOurea 
30 70% yield. 

'H NMR (300 MHz, CDCI,) 6 2.17 (s. 3H). 2.33 (s, 3H). 2.47 (s, 6H), 2.56 (s, 3H), 
2.99 (dd, 2H), 3.28 (dd. 2H). 4.46 (s, 2H), 5.41 (s) and 5.44 (m) (total 2H), 6.99 (m, 1H), 
7.14 (c. 5H), 7.44 (d, 1H). 
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EXAMPLE 6 

N-(2.5-Dimethvlben2vn-N~findan-2-vl^N , -f6-methvtthioQui nolin-S-vl^urea 
19% yield. 

'H NMR (300 MHz, CDCI 3 ) S 2.20 (s, 3H). 2.45 (s, 6H), 3.06 (dd, 2H), 3.34 (dd, 
5 2H). 4.60 (s. 2H). 5.54 (p, 1H), 6.20 (s, 1H), 7.07 (m, 2H), 7.16 (c, 4H), 7.38 (q, 1H), 
7.46 (s, 1H), 7.60 (d. 1H), 7.96 {d. 1H). 8.07 (d, 1H). 8.82 (m. 1H). 

EXAMPLE 7 

N42.4-Bisfme1hvHhio^-6^ethvlDvridin-3-vn-N , -f2-chlorobenzvlVN , -findan-2-vnurea 
17% yield. 

10 'H NMR (300 MHz, CDCI 3 ) 6 2.38 (s, 3H), 2.45 (s, 3H), 2.48 (s, 3H), 3.02 (dd, 

2H). 3.26 (dd, 2H), 4.67 (S. 2H). 5.37 (p. 1H). 5.51 (s. 1H). 6.59 (s. 1H). 7.14 (c, 4H), 
7.25 (c, 1H). 7.38 (c, 2H). 7.64 (d, 1H). 

EXAMPLE 8 

N-f4.6-Bis(methvHhio^2^eth\rtD\mmidin-5-vll-N^2.5^imethvlbenzvl>-N , -findan-2- 

15 vHurea 

69% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 2.15 (s, 3H), 2.39 (s, 3H), 2.47 (s, 6H), 2.57 (s, 3H), 
2.98 (dd. 2H), 3.29 (dd, 2H). 4.45 (s. 2H). 5.40 (s. 1H). 5.50 (p. 1H), 7.06 (m, 2H), 7.14 
(m, 4H), 7.38 (s, 1H). 
20 EXAMPLE 9 

N-r4.6-Bisfmethvlthlo^-2-methvlpvrimidin-5-vn»N , -find an-2-vn-N , -r4-f3- 

meth vl butvl Ibenzvll urea 
71% yield. 

'H NMR (300 MHz. CDCI 3 ) 6 0.93 (d, 6H). 1.45-1.69 (c. 3H). 2.47 (s, 6H), 2.57 
25 (s) and 2.61 (m) (total 5H), 3.03 (dd, 2H). 3.31 (dd, 2H), 4.55 (s, 2H), 5.40 (m) and 5.46 
(m) (total 2H), 7.10-7.33 (c. 8H). 

EXAMPLE 10 

N-r2.4-Bisrmethvlthio^6-methvlpvridin-3-vn-N , -nndan-2-vl)-N , -f4-(3- 
methvlbutvnbenzvllurea 
30 58% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.92 (d, 6H), 1.44-1.68 (c, 3H), 2.36 (s, 3H), 2.44 
(s, 3H), 2.46 (s, 3H), 2.60 (m, 2H), 3.04 (dd. 2H). 3.30 (dd. 2H). 4.56 (s. 2H), 5.39 (p. 
1H). 5.54 (s. 1H). 6.58 (s, 1H). 7.10-7.34 (c, 8H). 
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EXAMPLE 11 

N42.4-Bisfmethvlthio^6-methvlpvridln-3-vn-N f -nndan-l -YlA-N # WnaDhth-1- 
ylmethvHurea 

25% yield. 

5 'H NMR (300 MHz, CDCI 3 ) 6 2.1 (c ( 1H), 2.32-2.54 [total 10H, including 2.4 (s ( 

3H), 2.46 (s ( 3H). 2.51 (s, 3H)], 2.83 (c. 2H) ( 4.69 (d, 1H), 5.26 (d, 1 H), 5.5 (b, 1H), 6.06 
(vb, 1H), 6.6 (s, 1H), 7.15-7.39 (c ( 4H), 7.5 (c, 3H). 7.72-8.0 (c, 4H). 

EXAMPLE 12 

N^^-BisfmethvlthioVe-methvlPvridin-S-vn-N'-nndan-l-vlVN^rnaDhth^- 
10 vlmethvHurea 

32% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 2.1 (c, 1H) ( 2.33-2.55 [total 10H, including 2.37 (s ( 
3H) f 2.47 (s, 3H). 2.49 (s, 3H)] t 2.88 (c, 2H), 4.5 (d, 1H), 4.8 (d, 1H), 5.6 (b, 1H), 6.08 
(vb, 1H), 6.6 (s, 1H), 7.22 (c, 3H), 7.47-7.54 (c, 4H), 7.83 (c, 3H), 7.93 (s, 1H). 
15 EXAMPLE 13 

N-r2.4-Bis(methvlthio)-6-melh^^ 

23% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 1.32 (s, 9H), 2.1 (c ( 1H), 2.36-2.55 [total 10H, 
including 2.38 (s, 3H) ( 2.46 (s, 3H), 2.48 (s, 3H)J, 2.9 (c, 2H), 4.29 (d, 1H) ( 4.6 (d, 1H), 
20 5.52 (b, 1H) ( 6.05 (vb, 1H), 6.6 (s, 1H), 7.22 (c, 4H), 7.32 (d, 2H), 7.39 (d, 2H). 

EXAMPLE 14 

N-f2.4-Bisfmethvlthio^6-methvlDvridin-3-vn-N / -nndan-1-vn-N / -K- 
phenvlbenzvHurea 
28% yield. 

25 'H NMR (300 MHz, CDCI 3 ) 6 2.1 (c ( 1H), 2.38-2.58 [total 10H, including 2.39 (s, 

3H), 2.47 (s, 3H) t 2.5 <s, 3H)], 2.9 <c, 2H). 4.4 (d. 1H), 4.7 (d, 1H), 5.54 (b, 1H), 6.02 
(vb. 1H), 6.61 (s, 1H), 7.24 (c, 4H), 7.31-7.52 (c f 5H), 7.6 (c. 4H). 

EXAMPLE 15 

N-f2.4-Bis(methvlthloV6-methvlDvridin-3-vn-N'-(indan-2-vn-N'-fnaphth-1- 
30 ylmethyHurea 

20% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 2.4 (s, 3H), 2.48 (s, 3H), 2.53 (s, 3H), 3.07 (dd, 2H) B 
3.33 (dd, 2H), 5.1 (s, 2H), 5.5 (m) and 5.57 (s) (total 2H), 6.6 (s, 1H), 7.12 (c, 4H), 7.48- 
7.64 (c, 3H), 7.76-7.97 (c t 4H). 
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EXAMPLE 16 

N-r2.4-B»sfmethvHhto1-6-methvlpvrldin-3-vl1- N , -rindBn-P-vl^N , -^naDhth»2- 

vlmethyHurea 

20% yield. 

5 'H NMR (300 MHz, CDCI 3 ) 6 2.37 (s, 3H), 2.48 (s. 6H). 3.1 (dd, 2H), 3.34 (dd, 

2H). 4.78 (s, 2H), 5.47 (p. 1H). 5.68 (s, 1H). 6.6 (s, 1H), 7.15 (c, 4H), 7.38-7.58 (c, 3H), 
7.87 (C.3H). 7.95 (s.1H). 

EXAMPLE 17 

N-f2.4-Bisfmethvlthio1-6-methvlDvridin-3-vn-N'-nnda h-2-vn-N , -(2.4.6- 
10 trimethvlbenzvUurea 
13% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 2.27 (s. 3H). 2.38 (s, 3H), 2.4 (s, 6H), 2.46 (s, 3H), 
2.5 (s, 3H), 3.07 (dd, 2H), 3.55 (dd, 2H), 4.16 (m, 1H), 4.77 (s, 2H), 5.41 (s. 1H), 6.6 (s, 
1H). 6.88 (s. 2H). 7.12 (c. 4H). 
15 EXAMPLE 18 

N-r2.4-Bis(methvHhio>-6-methvlpyridin-3-vn-N , -f2.3-dichlorobenzvlWN '-findan-2- 

vhurea 

27% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 2.41 (s, 3H). 2.49 (s. 3H), 2.52 (s, 3H), 3.0 (dd, 2H), 
20 3.28 (dd, 2H), 4.68 (s, 2H), 5.32 (q, 1H), 5.54 (s, 1H), 6.63 (s. 1H), 7.16 (c, 4H), 7.34 
(t. 1 H). 7.45 (d. 1 H). 7.55 (d. 1 H). 

EXAMPLE 19 ' 

N-r2.4-Bis(ethvtthio^-6-methvlpvridin-3-vn-N'-cvcloheptvl-N'-(4 -phenvlbenzv»urea 
33% yield. 

25 'H NMR (300 MHz, CDCi 3 ) 6 1.28, 1.32 (2t, 6H), 1.4-1.8 (C, 10H), 2.02 (c, 2H), 

2.42 (s, 3H). 2.86 (q. 2H). 3.09 (q. 2H), 4.37 (c, 1H). 4.62 (s, 2H). 5.54 (s, 1H). 6.62 (s, 
1 H), 7.34 (t, 1 H). 7.44 (t, 2H), 7.51 (d. 2H). 7.6 (m. 4H). 

EXAMPLE 20 

N-r2.4-Bis(ethvlthio>-6-methvlDvridin-3-vn-N'-evcloheptvl-N'-»luoren-2- 
30 vlmethvnurea 

40% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 1 .22, 1 .24, 1.26. 1 .27, .1 .3 (2t, 6H). 1 .4-1 .8 (c, 10H), 
2.02 (c, 2H). 2.41 (s. 3H). 2.84 (q. 2H), 3.06 (q. 2H), 3.91 (s. 2H), 4.42 (c. 1H), 4.65 (s, 
2H), 5.55 (s. 1H). 6.6 (S, 1H). 7.25-7.44 (m, 3H). 7.54 (d. 1H). 7.68 (s, 1H), 7.78 (d, 2H). 
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EXAMPLE 21 

N-r2.4-Bis^ethvlthlo>-6-methvlDvridin-3-vn-N'-evclohe ptvl-N'-fnaDhth-2- 

vtmethvlUirea 

31% yield 

5 'H NMR (300 MHz, CDCI 3 ) 6 1.2. 1.22, 1.25, 1.27, 1.3 (2t, 6H), 1.4-1.8 (c, 10H), 

2.04 (c, 2H), 2.4 (s, 3H), 2.82 (q. 2H). 3.04 (q. 2H), 4.47 (c. 1H), 4.73 (s, 2H), 5.6 (s, 
1H), 6.59 (s, 1H), 7.48 (c, 3H), 7.85 (m, 3H), 7.99 (s, 1H). 

EXAMPLE 22 

N-r2.4-Bisfethvlthlo^-6-methvlpvridin-3-vn-N'-heDtvl-N'-fnaDhth-2-vlm ethvnurea 

10 33% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.86 (t, 3H), 1.2-142 (c, 14H), 1.72 (c, 2H), 2.43 (s, 
3H), 2.88 (q. 2H), 3.11 (q, 2H), 3.44 (t, 2H), 4.79 (s, 2H), 5.73 (s, 1H), 6.65 (s, 1H), 7.48 
(m. 3H), 7.85 (m. 4H). 

EXAMPLE 23 

15 N-f2.4-Bis(elh\^ioV6-methvlpvridin-3-vn-N'-heptvl-N'-(2.4.6-trimethvlbenzvnurea 
34% yield. 

'H NMR (300 MHz, CDCI,) 6 0.86 (t, 3H), 1.23 (c, 8H), 1 .3, 1 .32, 1 .33, 1 .35, 1 .36, 
1 .38 (2t. 6H). 1 .65 (c. 2H), 2.27 (s, 3H), 2.36 (s, 6H). 2.46 (s, 3H).2.91 (q. 2H), 3.05 (t, 
2H), 3.15 (q, 2H), 4.71 (s, 2H), 5.7 (s. 1H). 6.68 (s, 1H), 6.87 (s, 2H). 
20 EXAMPLE 24 

N-r2.4-BisfmethvKhio^-6^ethvlpvridin-3-vlvrNr-cvcloheptvl-N'-(4-phenvlbenzvl^urea 

17% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 1.4-1.77 (c. 10H). 2.02 (c, 2H), 2.36 (s, 3H), 2.45 
(s, 3H), 2.46 (s, 3H). 4.38 (c, 1H), 4.62 (s, 2H), 5.51 (s, 1H). 6.58 (s, 1H). 7.34 (t. 1H), 
25 7.4-7.54 (m. 4H). 7.61 (t, 4H). 

EXAMPLE 25 

N-r2.4-Bis(methvlthio>-6-methvlpyridin-3-vn-N'-cvcloheptvl-N'-ffluoren-2- 
ylmethvnurea 

9% yield. 

30 'H NMR (300 MHz, CDCI 3 ) 6 1 .4-1 .8 (c, 10H), 2.02 (c, 2H), 2.35 (s, 3H), 2.43 (s, 

3H). 2.44 (s. 3H), 3.91 (s, 2H), 4.42 (c, 1H), 4.66 (s, 1H), 5.52 (s, 1H). 6.57 (s, 1 H). 7.24- 
7.45 (m. 3H), 7.55 (d, 1H), 7.67 (s. 1H). 7.79 (d. 2H). 



EXAMPLE 26 
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N-r2.4-Bisfethvtthio^6-methvlDVridin-3-vn-N'-f4-isoproDvlbenzv n-N'-f1 .2.3.4- 
telrahvdronaphth-2-vnurea 
13% yield. 

'H NMR (300 MHz, CDCI S ) 6 1.25, 1.26, 1.27, 1.29, 1.31, 1.34, 1.36 (2t and d, 
5 12H), 1.88 (m, 1H), 2.13 (c, 1H), 2.42 (s, 3H). 2.8-3.02 (m and q. 6H). 3.02-3.18 (c and 
q, 3H), 4.61 (s, 2H). 4.78 (c, 1H), 5.62 (s, 1H), 6.63 (s, 1H), 7.08 (s, 4H). 7.26 (d, 2H), 
7.4 (d, 2H). 

EXAMPLE 27 

N-r2.4-BisrethvlthioV6-methvlp\mdin-3-vl]-N'-heDtvl-N'-(3-methvlbenzorb1thioDhen- 
10 2-vlmethvnurea 
35% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.87 (t, 3H), 1.29-1.9 [c including 2t (1.26, 1.28, 
1.29. 1.31, 1.32). total 14H], 1.75 (c. 2H). 2.42 (s. 3H). 2.45 (s, 3H). 2.88 (q. 2H). 3.11 
(q, 2H). 3.36 (t, 2H), 4.86 (s, 2H), 5.77 (s, 1H), 6.67 (s, 1H), 7.28-7,4 (m. 2H), 7.66 (d, 
15 1H), 7.79 (d. 1H). 

EXAMPLE 28 

N-r2.4-Bisfethvlthio^-6-methvlpvridin-3-vl1-N'-(1.2.3,4-tetrahvdronaphth-2-vn-N'- 
(2.4.6-trimethvlpenzvnurea 
26% yield 

20 'H NMR (300 MHz,.CDCI 3 ) 6 1.32, 1.36 (2t. 6H), 2.06 (c. 1H). 2.15-2.35 [c and 

s (2.25). total 4H], 2.42 (s, 6H). 2.44 (s, 3H), 2.6-2.96 (c. 5H). 3.14 (q. 2H). 3.42 (m, 1H), 
3.73 (c. 1H). 4.74 (s. 2H), 5.75 (s, 1H), 6.65 (s, 1H), 6.84 (s, 2H), 7.06 (c. 4H). 

EXAMPLE 29 

N-r2.4-Bis(methvlthio-6-methvlpyridin-3-vn-N'-cvcloheptvl-N'-fnaphth-2- 
25 ylmethyHurea 
18% yield 

'H NMR (300 MHz, CDC1 3 ) 6 1.49-1.74 (c, 10H), 2.04 (c, 2H), 2.33 (s, 3H). 2.43 
(s, 6H). 4.45 (c, 1H). 4.74 (s. 2H). 5.57 (s, 1H). 6.56 (s, 1H). 7.48 (c. 3H). 7.85 (c. 3H), 
7.97 (S.1H). 

30 EXAMPLE 30 

N-f2,4-Bisfethvlthio1-6-methvlpyridin-3-vn-N'-(indan-2-vn-N'-(4- 
isopropvlbenzvhurea 
17% yield 
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'H NMR (300 MHz. CDCI 3 ) 6 1.26 (d) and 1.29, 1.34 (2t) (total 12H), 2.42 (s, 3H), 
2.82-2.98 (m, 3H), 3.0-3.14 (m, 4H). 3.31 (dd, 2H). 4.57 (s, 2H), 6.41 (p, 1H). 5.58 (s, 
1H), 6.63 (s, 1H), 7.15 (c, 4H), 7.25 (d, 2H). 7.33 (d, 2H). 

EXAMPLE 31 

5 N-r2.4-BisfethvHhIo-6-methvlDvridin-3-vll-N'-(2.4-dimethv lbenzvn-N'-nndan-2- 

yhurea 
43% yield 

'H NMR (300 MHz, CDC! 3 6 1.31, 1.35 (2t. 6H). 2.18 (s, 3H). 2.33 (s, 3H), 2.43 
(5. 3H). 2.89 (q. 2H). 3.0 (dd. 2HJ, 3.11 (q, 2H), 3.29 (dd, 2H), 4.49 (s, 2H), 5.44 (p, 1H). 
10 5.52 (s, 1H), 6.63 (s, 1H). 6.99 (s, 1H), 7.1-7.2 (c, 5H), 7.49 (d. 1H). 

EXAMPLE 32 ( 
N-f2.4-Bis(methvlthio>-6-methvlpvrldln-3-vn-N'-f4-isoDropylbenzvl>-N'-(6.7.8.9- 
tetrahvdro-5H-benzocvclohepten-7-vnurea 
39% yield 

15 'H NMR (300 MHz, CDCI 3 ) 6 1 .24 (d, 6H). 1 .45-1 .6 (m, 2H), 2.22 (c, 2H), 2.36 

(s. 3H), 2.46 (s. 3H). 2.7-2.96 (m, 6H), 4.45 (s, 2H), 4.72 (c, 1H), 5.52 (s, 1H), 6.59 (s, 
1H), 7.1 (m, 4H), 7.23 (d, 2H), 7.31 (d, 2H). 

EXAMPLE 33 

N-r2.4-Bis^ethvlthioV6-methvlpvridin-3-vn-N'-(indan-2-vn-N'-(2,4.6- 
20 trimethvlbenzvnurea 
27% yield 

'H NMR (300 MHz, CDCI 3 6 1.3, 1.34 (2t, 6H), 2.27 (s, 3H). 2.4 (s, 6H), 2.41 (s, 
3H), 2.88 (q, 2H), 2.98-3.18 (m, 4H), 3.57 (dd, 2H), 4.16 (p, 1H), 4.77 (s, 2H), 5.43 (s, 
1H), 6.62 (s, 1H), 6.87 (s, 2H), 7.1 1 (c, 4H). 
25 EXAMPLE 34 

N-r2.4-Bis(methvhhio^-6-Tnethvlpvridin-3-vn-N , -f2.2-diphenvtethvnurea 

A solution of 2,2-diphenylethylamine (148 mg, 0.75 mmol) and 2,4- 
bis(methytthio)-6-methylpyridin-3-yl isocyanate (170 rrig; 0.75 mmol) in 15 ml 
dichloromethane was refluxed under nitrogen overnight. The reaction mixture was then 
30 cooled to room temperature and concentrated in vacuo . The residual solid was purified 
by column chromatography on silica gel (200 g), eluting with 8:2 dichloromethane/ethyl 
acetate to yield the title compound as white solid (111 mg, 35% yield). 

'H NMR (300 MHz, CDCI 3 ) 6 2.29 (s, 3H), 2.46 (S, 3H), 2.50 (s, 3H). 3.82 (q, 2H). 
4.18 (t. 1H). 6.53 (s, 1H). 7.12-7.28 (c, 12H). 



WO 93/24458 



PCT/US93/03539 



-32- 

The (2,2-diphenylethyl)urea derivatives of Examples 35-37 were prepared 
according to the method of Example 34. 

EXAMPLE 35 

N-f2.2-Diphenvlethvl^N^6-methvlthioauinolin -5-vl^urea 

5 63% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 2.27 <s, 3H), 3.62 (bd, 2H), 3.98 (t. 1H) ( 6.39 (b, 
1H). 6.8B-7.08 (c, 10H), 7.54 (q, 1H), 7.62 (d, 1H) ( 7.95 (s, 1H), 8.27 (d, 1H), 8.39 (d, 
1H).8.64(m. 1H). 

EXAMPLE 36 

10 Nl.r4.6-Bis(methvlthioV2-methvlDvrimidin-5-vl1-N > -f 2.2-diDhenvlethvl)urea 
80% yield. 

f H NMR (CDCI 3 ) 6 2.42 (s, 6H), 2.60 (s, 3H) t 3.82 (bm, 2H), 4.19 (t, 1H), 4.50 
(b. 1H), 5.07 (b, 1H), 7.09-7.27 (c, 10H). 

EXAMPLE 37 

!5 fsi.f4.6.BisrmethvHhlo^pvrimidin-5>vtl-N^ f2.2-diDhenvlethvi)urea 
49% yield. 

'H NMR (300 MHz, CDCI 3 ) 5 2.43 (s, 3H). 3.84 (q, 2H), 4.20 (t, 1H), 4.43 (c ( 1H), 
5.46 (s, 1H), 7.12-7.31 (c, 10H), 8.59 (s ( 1H). 

EXAMPLE 38 
20 N-r2.4-Bis(methvnhio)^meth^^ 

A solution of (l-phenylcydopentyl)methylamine (140 mg, 0.8 mmol) and 2,4- 
bis(methylthio)-6-methylpyridin-3-yl isocyanate (180 mg, 0.8 mmol) in 3 ml 
dimethyfformamide was heated at 80° C under nitrogen overnight. The reaction mixture 
was cooled to room temperature and diluted with 70 ml ethyl acetate. The resulting 

25 solution was washed with 3 x 60 ml water and 60 ml brine, dried (sodium sulfate), 

v. 

filtered and concentrated in vacuo . The residue was chromatographed on silica gel 
(200 g), eluting with 1:1 ethyl acetate/hexane to yield the title compound as a white 
solid (90 mg, 28% yield). 

'H NMR (300 MHz, CDCI 3 ) 6 1.6-1,9 (c, 6H) f 2.03 (c ( 2H), 2.35 (s, 3H) ( 2.49 (s, 
30 3H), 2.51 (s, 3H), 3.27 (d, 2H). 4.07 (b, 1H). 5.38 (b. 1H), 6.55 (s, 1 H), 7.12 (c, 5H). 

The urea derivatives of Examples 39-46 were prepared according to the method 
of Example 38. 



WO 93/24458 



PCT/US93/03539 



-33- 
EXAMPLE 39 

N-fS-MethvtthloQulnolln-S-viVN'-rfl-Dhenvlcvclop entvhmethvllurea 
31% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 1.59-1.96 (c, 8H), 2.50 (s, 3H). 3.25 (d, 2H), 3.91 
5 (b, 1 H), 5.96 (bs, 1 H). 6.81 (c. 2H), 6.9S (c, 3H). 7.41 (q, 1 H), 7.57 (d. 1 H), 8.05 (d, 1 H), 
8.22 (d, 1H), 8.86 (m. 1H). 

EXAMPLE 40 

N-r2.4-Bisfmethvlthiol-6-methvlp vridin-3-vn-N , -r-n-(4- 
methvlphenvltevclopentvllmethvnurea 

10 24% yield. 

•H NMR (300 MHz, CDCI 3 ) 6 1.6-1.9 (c. 6H), 2.0 (c, 2H), 2.27 (s, 3H), 2.35 (s, 
3H), 2.49 (s, 3H), 2.51 (s, 3H). 3.24 (d, 2H). 4.06 (b. 1H). 5.36 (b. 1H). 6.51 (s. 1H). 6.98 
(q. 4H). 

EXAMPLE 41 

15 N.rfi.f4.Methvtphenv»evelopentvllmethvn-N , -f6-methvlth tnouinolin-5-vhurea 
28% yield. 

1 H NMR (300 MHz, CDCI 3 ) S 1 .6-1 .98 (c. 8H), 2.19 (s, 3H), 2.52 (s, 3H), 3.25 (d, 
2H), 3.98 (b, 1H), 5.95 (b, 1H), 6.74 (q, 4H), 7.43 (q, 1H), 7.60 (d, 1H). 8.11 (d, 1H), 
8.24 (d,1H), 8.87 (m, 1H). 
20 EXAMPLE 42 

N-fS-Methvlthioauinolin-S-vn-N'-fM-DhenvlcvclohexvDmethvnurea 

37% yield. 

'H NMR (300 MHz, CDCI,) 6 1.18-1.62 (c, 8H), 1.96 (c, 2H), 2.51 (s, 3H), 3.25 
(d, 2H). 3.86 (b, 1H). 5.99 (b. 1H). 6.97 (c. 5H). 7.43 (q, 1H). 7.58 (d, 1H). 8.09 (d, 1H). 
25 8.23 (d, 1H), 8.85 (m, 1H). 

EXAMPLE 43 

N-f2.4-BisfmethvfthloV6-methvlpvridin-3-vll-N'-rri-Dhenvlcvelo hexvnmethvnurea 
42% yield. 

♦H NMR (300 MHz, CDCI,) 6 1.22-1.72 (c. 8H). 2.08 (c, 2H), 2.35 (s. 3H), 2.50 
30 (s. 3H), 2.51 (s, 3H), 3.25 (d, 2H), 3.95 (b, 1 H), 5.38 (b, 1 H). 6.51 (s, 1 H), 7.05-7.25 (c. 
5H). 
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EXAMPUE 44 
N-ff 1-(4-Methvlphenvncvclohexd^ 
42% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 1.15-1.6 (c, 8H), 1.93 (c, 2H), 2.18 (s, 3H), 2.51 (s, 
5 3H) ( 3.22 (d, 2H), 3.81 (b, 1H) ( 5.94 (b, 1H), 6.77 (b, 4H). 7.41 (q, 1H) f 7.59 (d, 1H) ( 
8.07 (d, 1H), 8.21 (d, 1H), 8.86 (m, 1H). 

EXAMPLE 45 

N-f4.6-Bisfmethvlthio^2-methvlDvrimidin-5 -vn-N ^Tf 1 - (4- 
methvlDhenvncvclohexvUmethvnurea 
10 42% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 1.23-1.68 (c, 8H) ( 2.06 (c, 2H), 2.30 (s, 3H) f 2.47 
(s ( 6H), 2.62 (s. 3H), 3.23 (d, 2H) B 3.89 (b, 1H), 5.27 (b, 1H), 7.04 (q, 4H). 

EXAMPLE 46 

N-r2.4-Bis(methvlthio)-6-methvlpvridin-3-vl1*N # -rf1-f4- 
15 methvlphenvncvclohexvllmethvllurea 
24% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 1.2-1.7 (c ( 8H), 2.0S (c t 2H), 2.28 (s t 3H), 2.35 (s, 
3H), 2.50 (s, 3H) f 2.52 (s, 3H), 3.22 (d, 2H), 3.95 (b, 1H) ( 5.38 (b, 1H), 6.56 (s, 1H), 7.03 
(q. 4H). 

20 EXAMPLE 47 

N-T2.4-Bis(methy1thioV6-methvto 

A solution of 2-ethyl-2-phenylbutyIamine (106. mg, 0.6 mmol) and 2,4- 
bis(methylthio)-6-methylpyridin-3-yl isocyanate (136 mg, 0.6 mmol) In 3 ml 
dimethyiformamide was heated at 80°C under nitrogen overnight. The reaction mixture 

25 was cooled to room temperature and diluted with 50 ml ethyl acetate. The resulting 
solution was washed sequentially with 3 x 25 ml water and 25 ml brine, dried (sodium 
sulfate), filtered and concentrated in vacuo . The residue was chromatographed on 
silica gel (125 g) f eluting with 65:35 hexane/ethyl acetate to yield the title compound as 
a white solid (67 mg. 28% yield). 

30 NMR (300 MHz, CDCI 3 ) 6 0.74 (t, 6H), 1.57-1.8 (c, 4H), 2.33 (s, 3H), 2.47 (s, 

3H). 2.48 (s, 3H), 3.41 (d, 2H). 3.95 (b, 1H), 5.36 (b, 1H), 6.52 (s ( 1H) ( 7.05-7.27 (c, 5H). 

The urea derivatives of Examples 48-55 were prepared according to the method 
of Example 47. 
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EXAMPLE 48 

N-f2.4-BisfisopropvIthio>-6-methvlpvridin-3-vn-N'-rf2-ethvl-2-phenvl^butvllurea 
35% yield. 

'H NMR (300 MHz, CDCI,) 6 0.72 (t, 6H), 1.29 (d, 6H), 1.33 (d, 6H), 1.57-1.8 (c, 
5 4H). 2.45 (s. 3H). 3.39 (d and m, 3H), 3.93 (m and b, 2H), 5.28 (b, 1H), 6.58 (s, 1H), 
7.04-7.2 (c, 5H). 

EXAMPLE 49 

N-r2.4-Btsfmethvlthiol-6-methvlpvridin-3-vll-N , -r(2-ethvl-2-.f2- 
methvlphenvlHbutvllurea 
10 33% yield. 

'H NMR (300 MHz, CDCI,) 6 0.74 (t, 6H), 1.67 (m, 4H), 2.28 (s, 3H), 2.33 (s. 3H), 
2.47 (s, 3H), 2.49 (s, 3H), 3.4 (d, 2H), 3.97 (b, 1H), 5.35 (b, 1H), 6.53 (s, 1H), 6.94 (t, 
1 H), 6.98 (s. 2H), 7.08 (t. 1 H). 

EXAMPLE 50 

15 N-f2.4-Bis(methvlthlo^-6-methvlpyridin-3-yn-N , -r(2-phenvl-2-propvhpentvnurea 
88% yield. 

'H NMR (300 MHz, CDCI,) 6 0.85 (1, 6H). 0.88-1.3 (c, 4H), 1.59 (c. 4H), 2.32 (s. 
3H). 2.47 (s. 3H). 2.49 (S. 3H), 3.4 (d, 2H), 3.96 (b, 1H), 5.33 (b, 1H), 6.52 (s, 1H), 7.05- 
7.24 (c, 5H). 

20 EXAMPLE 51 

N-t2.4-Bisfmethvlthlo^-6-methvlpvrldin-3-vn-N , -f(2-f2-methvlphenvl>-2- 
propyflpentvll urea 
43% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.84 (t, 6H), 0.96-1 .3 (c, 4H), 1 .58 (c, 4H), 2.27 (s, 
25 3H), 2.32 (s. 3H), 2.46 {s, 3H), 2.47 (s, 3H), 3.39 (d, 2H), 3.96 (b, 1H), 5.3 (s, 1H), 6.52 
(s, 1H), 6.93 (t, 1H), 6.97 (s, 2H), 7.06 (t, 1H). 

EXAMPLE 52 

N-r2.4-BisfmethvlthioV6-methvlpvridln-3-vll-N , -rf2-f2-methvlphenvl>-2- 
butvOhexvllurea 
30 57% yield. 

'H NMR (300 MHz, CDCI,) 6 0.84 (t, 6H), 0.94-1.33 (c. 8H), 1.59 (c, 4H), 2.27 
(s. 3H). 2.32 (s, 3H), 2.46 (s, 3H), 2.48 (s, 3H), 3.4 (d, 2H), 3.96 (b, 1H), 5.29 (s, 1H), 
6.53 (s, 1H), 6.93 (c. 3H). 7.07 (t, 1H). 
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PXAMPLE 53 

fM.r9 4-Bisfmethvlthio^6-m^hvlDvridin ~3-vn-N'-rr2-fgS-dimethoxvphenvl>-2- 

propyhpentynurea 
30% yield. 

5 'H NMR (300 MHz. CDCI 3 ) 6 0.83 (t, 6H), 0.94-1 .3 (c. 4H), 1 .5-1 .8 (c, 4H). 2.33 

(s. 3H). 2.45 (s, 3H), 2.48 (s, 3H), 3.6 (d, 2H), 3.68 (s, 3H). 3.74 (s, 3H). 4.11 (b. 1h), 
5.38 (b, 1H). 6.5 (s, 1H), 6.S4 (s and m, total 3H). 

EXAMPLE 54 

N.r9 4-BisfmetbYHhio^-6-methvlnvridin-3-vn -N'.r/2-f2.3-dlmethoxVPheny|>-2- 

10 propvnpentvllurea 
45% yield. 

'H NMR (300 MHz. CDCI 3 ) 6 0.83 (t. 6H). 0.98-1.25 (c. 4H). 1.67 (c. 4H). 2.32 
(s, 3H), 2.44 (s, 3H). 2.47 (s. 3H). 3.59 (d. 2H). 3.78 (s. 3H). 3.82 (s. 3H). 4.08 (b. 1H). 
5.33 (b. 1H). 6.51 (s. 1H). 6.66 (d. 1H). 6.77 (d, 1H), 6.84 (t. 1H). 
15 EXAMPLE 55 

IM-f2.4-Bis(methvlthioV6-methvlPvridin-3-vn-N'-r /2-f2.5-dimethvlphenvl>-2- 

propvl^pentvllurea 
30% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.83 (t. 6H). 1 .08 (m. 4H), 1 .65 (c. 4H). 2.22 (s, 3H). 
20 2.32 (s, 3H). 2.38 (s. 3H). 2.45 (s. 3H). 2.46 (s. 3H). 3.57 (d, 2H). 4.04 (b, 1H), 5.37 (b. 
1H), 6.49 (s. 1H). 6.85 (C.3H). 

EXAMPLE 56 

N-r2.4-Bisfmethvtthio^-6-methvlPVridin-3-vn-N'-r2- f2-methvlphenvl^hexvnurea 
A solution of 2-(2-methylphenyl)hexylamine (153 mg, 0.8 mmol) and 2.4- 
25 bis(methylthio)-6-methylpyridin-3-yl isocyanate (180 mg, 0.8 mmol) in 3 ml 
dimethytformamide was heated at B0°C under nitrogen overnight. The reaction mixture 
was cooled to room temperature and diluted with 60 ml ethyl acetate. The resulting 
solution was washed sequentially with 3 x 50 ml water and 50 ml brine, dried (sodium 
sulfate), filtered and concentrated in vacuo . The residue was chromatographed on 
30 silica gel (200 g), eluting with 7:3 hexane/ethyl acetate to yield the title compound as 
a white solid (110 mg, 33% yield). 

'H NMR (300 MHz. CDCI 3 ) 6 0.80 (t, 3H). 1.06-1.32 (c, 4H). 1.46-1.74 (c, 2H), 
2.23 (s. 3H). 2.30 (s. 3H), 2.43 (s, 3H). 2.48 (s. 3H). 3.03-3.26 (c. 2H). 3.51 (p. 1 H), 4.21 
(b. 1H), 6.33 (b. 1H). 6.52 (s. 1H). 7.01-7.11 (c, 4H). 
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The urea derivatives of Examples 57-82 were prepared according to the method 
of Example 56. 

EXAMPLE 57 

N.r2-f2-MethvlDhenv»hexvl1-N , -r6-methvtthioqu inolin-5-vnurea 

5 28% yield. 

'H NMR (300 MHz. CDCI 3 ) 6 0.80 (t, 3H) 0.98-1.28 (c, 4H). 1 .4-1 .65 (c, 2H), 2.08 
(s, 3H), 2.48 (5, 3H). 2.96-3.27 (c, 2H), 3.51 (p, 1H), 4.10 (b. 1H), 5.94 (b, 1H), 6.87-7.02 
(c, 4H), 7.36 (q. 1H). 7.57 (d. 1H), 8.06 (d, 1H), 8.14 (d, 1H), 8.82 (m, 1H). 

EXAMPLE 58 

10 N-rg.4-Bisfmeth\mhio>-6-methvlDVridin-3-vn-N^r2-f4- methvlPhenvnheDtvl1urea 
24% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.80 (t, 3H), 1 .07-1 .28 (c, 6H), 1 .45-1 .7 (c, 2H), 2.28 
(s, 3H), 2.32 (s, 3H). 2.45 (s. 3H), 2.48 (s. 3H), 2.65 (c, 1H), 3.10 (c. 1H), 3.56 (p, 1H), 
4.21 (b, 1H), 5.35 (b. 1H), 6.54 (S, 1H), 6.98 (q, 4H). 
15 EXAMPLE 59 

N-r2W4-MethvlohenvnheDtvn-N , -f6-methvHhioauinolin-S-vnurea 

30% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.79 (t, 3H), 1.02-1.26 (e, 6H), 1.46-1.62 (c, 2H), 
2.23 (s. 3H), 2.48 (s. 3H), 2.57 (c, 1H), 3.10 (c, 1H), 3.56 (p, 1H). 4.11 (b. 1H). 5.96 (s. 
20 1H). 6.81 (q, 4H), 7.34 (q, 1H). 7.57 (d. 1H), 8.04 (d. 1H), 8.13 (d, 1H), 8.82 (m, 1H). 

EXAMPLE 60 

N-f2.4-BisfmethvlthioV6-methvlDvridin-3-vn-N , -r2-f3-methvlDhenvl)heptvnurea 
26% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.82 (t. 3H), 1.06-1.32 (e, 6H). 1.45-1.72 (c, 2H), 
25 2.28 (s, 3H). 2.34 (s. 3H). 2.48 (s. 3H). 2.50 (s. 3H), 2.67 (c, 1 H), 3.1 4 (m, 1 H), 3.57 (p, 
1H), 4.31 (b, 1H), 5.47 (b, 1H), 6.56 (s, 1H). 6.87 (d. 1H). 6.89 (s, 1H). 6.96 (d, 1H), 
7.09 (t.1H). 

EXAMPLE 61 

N-r2-r3-MethvlDhen^heDtvn-N , -f6-methvlthioouinolin-S-vnurea 

30 24% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.8 (t, 3H) 1.0-1.3 (c, 6H), 1.37-1.64 (c. 2H), 2.19 
(s, 3H), 2.48 (s, 3H), 2.59 (c, 1H), 3.14 (m, 1H), 3.57 (p. 1H). 4.23 (b. 1H), 6.11 (b. 1H), 
6.7 (d, 1H). 6.72 (s, 1H), 6.88 (d, 1H). 6.97 (t, 1H), 7.35 (q, 1H), 7.56 (d. 1H), 8.04 (d, 
1H), 8.14 (d. 1H), 8.81 (m. 1H). 



WO 93/24458 



PCT/US93/03539 



-38- 
EXAMPLE 62 

N-r2-f3-Methvtphenvt^heDtvn-N'W6-methoxvquinolin-5-ynurea 
53% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.8 (t. 3H). 1 .04-1 .28 (c, 6H), 1 .38-1 .63 (c, 2H). 2.21 
5 (s. 3H), 2.6 (m, 1H). 3.13 (m, 1H). 3.59 (m, 1H), 3.9 (s, 3H), 4.22 (b, 1H), 5.9B (b, 1H). 
6.71 (d, 1H), 6.73 (s, 1H). 6.91 (d, 1H), 7.01 (t, 1H), 7.31 (q, 1H), 7.46 (d, 1H). 8.07 (d. 
1H), 8.18 (d. 1H). 8.77 (m, 1H). 

EXAMPLE 63 

N-r2.4-Bis(meth\mhioV6-methvlDvridin-3-vn-N'-f2-f2.5-dimethv1phenvl>hexv»1urea 

10 32% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.82 (t. 3H). 1.04-1.32 (c, 4H), 1.45-1.74 (c, 2H), 
2.18 (s, 3H), 2.23 (s, 3H), 2.31 (s, 3H), 2.45 (s, 3H), 2.49 (s, 3H), 3.04 (m, 1H), 3.2 (m, 
1H), 3.53 (p, 1H). 4.2 (b, 1H). 5.34 (b, 1H). 6.53 (s, 1H). 6.84 (d. 1H), 6.93 (d. 1H). 

EXAMPLE 64 

15 N-f2-f2.5-Dimethvlphenvnhexvn-N'-f6-methvlthioQuinolin-5-vnurea 
33% yield. 

'H NMR (300 MHz, CDCI 3 + DMSO-d 6 ) 6 0.76 (t, 3H), 1 .0-1 .26 (c, 4H), 1 .35-1 .65 
(c, 2H). 2.1 (s. 3H). 2.17 (s. 3H). 2.44 (s. 3H). 3.0 (c. 1H). 3.15 (m, 1H), 3.56 (p, 1H). 
4.96 (b, 1H), 6.74-6.92 [total 4H, including 6.78 (d, 1H), 6.81 (s, 1H), 6.87 (d, 1H and 
20 b)]. 7.34 (q. 1H). 7.56 (d. 1H). 8.02 (d, 1H). 8.16 (d. 1H). 8.76 (m, 1H). 

EXAMPLE 65 

N-f2-(2,5-Dimethvlphenv»hexvll-N , -f6-methoxvauinolin-5-vl)urea 
37% yield. 

'H NMR (300 MHz, CDCI 3 + DMSO-d 6 ) 6 0.76 (t, 3H), 1 .0-1 .28 (c, 4H), 1 .35-1 .64 
25 (c, 2H). 2.07 (s. 3H). 2.17 (s, 3H), 3.0 (c, 1 H). 3.1 1 (m. 1 H), 3.57 (p. 1 H), 3.86 (s. 3H). 
4.71 (b. 1H). 6.46 (b, 1H), 6.77 (s, 1H), 6.78 (d, 1H), 6.86 (d, 1H). 7.28 (q, 1H). 7.42 (d, 
1H). 8.0 (d, 1H). 8.16 (d. 1H), 8.71 (m, 1H). 

EXAMPLE 66 

N-r2.4-Bisfmethvithio>-6-methvlpvridin-3-vn-N-r2-f2,5-dimethvlphenvl^heptvl1urea 
30 28% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.82 (t, 3H), 1.08-1.3 (c, 6H), 1.43-1 .74 (c, 2H), 2.19 
(s. 3H). 2.23 (s. 3H). 2.33 (s. 3H). 2.48 (s. 3H). 2.53 (s, 3H). 3.04 (c, 1H). 3.21 (m. 1H). 
3.51 (p, 1H). 4.35 (b, 1H), 5.0 (b. 1H), 6.5B (s, 1H), 6.84 (d, 1H). 6.86 (d, 1H), 6.93 (d, 
1H). 
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EXAMPLE 67 

N-r2.4-Bisfmem\mhio>-6-methvlDvridin-3-v11-N , -r2-f2.4-dimethvlphenvl^hexvnurea 
68% yield. 

1 H NMR (300 MHz, CDCI S ) 6 0.81 (t, 3H), 1.05-1.31 (c, 4H), 1.42-1.75 (o, 2H), 
5 2.2 (s, 3H). 2.26 (s, 3H), 2.32 (s, 3H). 2.46 (s, 3H). 2.52 (s, 3H), 3.04 (c. 1H), 3.18 (m, 
1H), 3.49 (p, 1H), 4.3 (b, 1H), 5.46 (b, 1H), 6.55 (s, 1H). 6.86 (s, 1H). 6.89 (d, 1H), 6.95 
(d. 1H). 

EXAMPLE 68 

N-f2.4-BisfmethvHhlo^-6-methylpvridln-3-vn-N'-r2-f3-methvlphenvl>hexvnurea 
10 60% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.81 (t. 3H), 1.05-1.33 (C, 4H), 1.45-1.75 (c. 2H). 
2.28 (s, 3H). 2.34 (s, 3H), 2.49 (s, 3H), 2.51 (s, 3H), 2.67 (m, 1H), 3.15 (m, 1H), 3.57 (p, 
1H), 4.34 (b, 1H). 5.48 (b, 1H), 6.57 (s, 1H). 6.88 (d, 1H). 6.89 (s, 1H). 6.96 (d, 1H). 7.1 
(t, 1H). 

15 EXAMPLE 69 

N-f2.4-Bis(methvlthio>-6-methvlpvridin-3-vn-N > -r2-f2,4-dimethvlphenyl)heptvnurea 
59% yield. 

1 H NMR (300 MHz, CDCI 3 ) 6 0.81 (t, 3H). 1.08-1.28 (c, 6H), 1.42-1.72 (c, 2H), 
2.19 (s, 3H), 2.26 (s, 3H), 2.32 (s, 3H), 2.45 (s, 3H). 2.51 (s, 3H), 3.04 (c, 1H), 3.18 (m, 
20 1H), 3.49 (p. 1H). 4.24 (b. 1H), 5.38 (b, 1H). 6.55 (s, 1H). 6.86 (s, 1H), 6.89 (d. 1H). 
6.95 (d, 1H). 

EXAMPLE 70 

N-r2.4-Bisfmethvlthio)-6-methvlpvridin-3-vll-N'-f2-(naphth-i-vl^heptvnurea 
50% yield. 

25 'H NMR (300 MHz, CDCI,) 6 0.79 (t, 3H), 1.14-1.34 (c, 6H), 1.56-1.92 (c, 2H), 

2.14 (s, 3H). 2.38 (s, 3H). 2.44 (s. 3H), 3.48 (m. 1H), 3.6 (p, 1H), 3.73 (c, 1H), 4.26 (b, 
1H), 5.37 (b, 1H), 6.39 (s, 1H), 7.28 (d, 1H), 7.36 (t, 1H), 7.47 (c, 2H), 7.67 (d, 1H), 7.82 
(c, 1H),8.13(c, 1H). 

EXAMPLE 71 

30 N-f2.4-Bis(methvtthio)-6-methvlpvridin-3-vl1-N , -r2-(naphlh-2-vnhexvllurea 
36% yield. 

'H NMR (300 MHz. CDCi,) 6 0.8 (t. 3H), 1 .06-1 .35 (c, 4H), 1 .55-1 .81 (c. 2H). 2.07 
(s. 3H), 2.37 (s. 3H). 2.4 (s, 3H). 2.9 (c, 1H), 3.24 (m, 1H), 3.66 (p, 1H). 4.25 (b, 1H). 
5.39 (b. 1H), 6.34 (s, 1H), 7.25 (m, 1H), 7.4-7.51 (c, 3H), 7.68-7.87 (c, 3H). 
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EXAMPLE 72 

N-r2.4-Bis/m6thvHhio)-6-methvlpyridin-3-vn-N , -f2-fnaDhth -1-vnhexvl1urea 
36% yield. 

1 H NMR (300 MHz. CDCI,) 6 0.79 (t, 3H), 1.1-1.34 (C, 4H), 1.56-1.92 (c, 2H), 2.13 
S (s. 3H), 2.37 (s. 3H). 2.44 (s. 3H). 3.47 (m, 1H), 3.6 (p. 1H). 3.73 (c, 1H), 4.28 (b, 1H), 
5.36 (b, 1H). 6.4 (s. 1H). 7.28 (d. 1H), 7.35 (t, 1H), 7.46 (c. 2H). 7.66 (d, 1H), 7.82 (c, 
1H). 8.12 (c, 1H). 

EXAMPLE 73 

N-fe-Methvlthioauinolin-S-vlVN'-ra-fnaphth-l-vl^hexvnurea 

10 34% yield. 

'H NMR (300 MHz. CDCI,) 6 0.78 (t, 3H), 1.1-1.3 (c, 4H), 1.56-1.82 (c, 2H), 2.35 
(s. 3H). 3.44 (c. 1H). 3.7 (c. 2H). 4.21 (b. 1H). 5.98 (s, 1H), 7.08 (c, 2H), 7.22 (t. 1H), 
7.42 (c. 3H). 7.6 (d, 1H). 7.8 (d, 1H). 7.9 (d. 1H). 7.94 (d. 1H). 8.03 (d. 1H). 8.7 (m. 1H). 

EXAMPLE 74 

15 N-r2.4-Bisfmethvlthio)-6-methvlpvridin-3-vn-N , -r2-(2.3-dimethoxyphenvnheptvl1- 
urea 

29% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.81 {t, 3H). 1.1-1.3 (c. 6H). 1.45-1.77 (c. 2H). 2.33 
(s. 3H). 2.48 (s, 3H). 2.53 (s, 3H). 3.12-3.35 (c, 2H). 3.45 (p. 1H). 3.69 (s, 3H). 3.84 (s. 
20 3H). 4.54 (b. 1H). 5.52 (b. 1H), 6.59 (s, 1H). 6.7 (d. 1H). 6.73 (d. 1H), 6.95 (t. 1H). 

EXAMPLE 75 

N-r2-f2.3-Dimethoxyphenv»heptvll-N'-(6-nriethVHhioauinolin-5-vl^urea 
31% yield. 

'H NMR (300 MHz. CDCI,) 6 0.81 (t. 3H). 1 .05-1 .3 (c, 6H). 1 .42-1 .65 (c, 2H). 2.49 
25 (s, 3H), 3.12 (c, 1H). 3.27 (c. 1H). 3.46 (m. 1H). 3.53 (s, 3H). 3.8 (s, 3H). 4.44 (b, 1H), 
6.04 (b. 1H). 6.56 (d, 1H). 6.66 (d, 1H). 6.85 (t. 1H), 7.37 (q. 1H), 7.61 (d. 1H). 8.08 (d. 
1H). 8.17 (d. 1H). 8.82 (m. 1H). 

EXAMPLE 76 

N-f2.4-BisfmethvHhio)-6-methvlpvridin-3-vll-N , -r2-(3-me1hvlphenvl>oetvnurea 

30 47% yield. 

'H NMR (300 MHz. CDCI,) 6 0.83 (t. 3H). 1.19 (b. 8H). 1.46-1.72 (c. 2H), 2.27 
(s. 3H). 2.33 (s. 3H). 2.46 (s. 3H), 2.48 (s, 3H). 2.66 (c. 1H). 3.13 (c, 1H), 3.58 (p. 1H). 
4.23 (b. 1H). 5.35 (s, 1H). 6.55 (s. 1H), 6.87 (d) and 6.88 (s) (total 2H), 6.96 (d, 1H). 
7.09 (t. 1H). 



WO 93/24458 



PCT/US93/03539 



-41- 

EXAMPLE 77 

N-rg-fS-MethvlphenvDoctvn-N'-re-methoxvouin olin-S-vl^urea 
54% yield. 

'H NMR (300 MHz, CDCI S ) 6 0.83 (t, 3H), 1.18 (b, 8H), 1.53 (c, 2H). 2.22 (s, 3H), 
5 2.61 (m, 1H). 3.14 (m. 1H), 3.6 (p, 1H). 3.91 (s, 3H), 4.24 (b, 1H), 5.99 (s, 1H), 6.72 (d) 
and 6.73 (s) (total 2H), 6.92 (d, 1H). 7.01 (t. 1H). 7.33 (q. 1H), 7.47 (d, 1H), 8.09 (d, 1H), 
8.19 (d, 1H), 8.77 (q, 1H). 

EXAMPLE 78 

N-fg-fS-Methvlphenvl^oetvn-N'-fB-methvlthioa uinolin-S-vnurea 

10 25% yield. 

'H NMR (300 MHz, CDCI 3 ) S 0.83 (t. 3H). 1.17 (b, 8H), 1.52 (c, 2H). 2.2 (s, 3H). 
2.49 (s, 3H), 2.6 (m, 1H), 3.15 (m, 1H), 3.58 (p. 1H). 4.21 (b, 1H), 6.05 (s, 1H), 6.71 (d) 
and 6.73 (s) (total 2H), 6.89 (d, 1H). 6.99 (t, 1H), 7.37 (q, 1H),7.58 (d, 1H), 8.07 (d, 1H). 
8.17 (d, 1H), 8.82 (t, 1H). 
15 EXAMPLE 79 

N-r2-<naphth-1-\mheptvn-NV6-methoxvaulnolin-5-vnurea 
58% yield. 

'H NMR (300 MHz, CDCI 3 ) d0.81 (t. 3H). 1.19 (b, 6H). 1.7 (b. 2H), 3.41 (c, 1H), 
3.72 (c) and 3.75 (s) (total 5H), 4.21 (b, 1H). 5.88 (s, 1H), 7.02 (q. 1H). 7.13 (d, 1H). 
20 7.25 (t, 1H), 7.33 (d, 1H), 7.45 (m, 2H), 7.63 (d, 1H), 7.83 (d, 1H), 7.92 (d, 1H). 7.98 (d. 
1H), 8.04 (d, 1H), 8.65 (m, 1H). 

EXAMPLE 80 

N-f2-(naphth-1-vnheDtvn-N'-f6-methvHhioauinolin-5-vnurea 
47% yield. 

25 'H NMR (300 MHz, CDCI,) 6 0.81 (t, 3H), 1 .17 (b, 6H), 1 .7 (b, 2H), 2.35 (s, 3H), 

3.44 (c, 1H). 3.6-3.78 (c, 2H), 4.22 (b, 1H), 6.97 (s, 1H). 7.06 (q, 1H), 7.12 (d, 1H). 7.23 
(t, 1H). 7.43 (m. 3H), 7.6 (d, 1H), 7.81 (d, 1H), 7.9 (d, 1H), 7.96 (d, 1H), 8.03 (d, 1H). 
8.69 (m, 1H). 
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EXAMPLE 81 

N-fa-ta^-DimethylDhenvnheDtvn-N'-fS-methvHhioauinolin-S-vl^urea 
41% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.79 (t, 3H), 1.14 (b, 6H), 1.48 (c. 2H), 2.0 (s, 3H). 
5 2.2 (s, 3H), 2.47 (s, 3H), 2.95 (c, 1H), 3.15 (m, 1H), 3.5 (p. 1H). 4.06 (b. 1H), 5.91 (s, 
1H). 6.71 (s, 1H). 6.75 (s. 2H), 7.32 (q. 1H). 7.55 (d, 1H), 8.03 (d, 1H). 8.03 (d, 1H), 
8.11 (d, 1H), 8.82 (q. 1H). 

EXAMPLE 82 

N-r2-f2.4-DimethvlDhenvnheptvn-N'-f6-methoxvouinolin-5-vnurea 
10 57% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.8 (t, 3H). 1.16 (b, 6H), 1.49 (c. 2H), 2.02 (s, 3HJ. 
2.23 (s, 3H), 2.97 (c. 1H), 3.13 (m, 1H). 3.55 (p, 1H). 3.9 (s, 3H), 4.14 (b. 1H), 5.89 (s, 
1H), 6.75 (s. 1H), 6.78 (s. 2H). 7.28 (q. 1H), 7.44 (d, 1H), 8.04 (d, 1H), 8.14 (d, 1H), 
8.77 (q.1H). 

15 EXAMPLE 83 

N-r2.4-Bisfmethvn^-methvlpvridin-3-vl1-N'-r2-f3.4.5-trirnethoxvphenvl)heptvllurea 
45% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.83 (t, 3H), 1.23 (b, 6H), 1.4-1.7 (c, 2H), 2.3 (s, 
3H). 2.45 (s. 3H), 2.48 (s, 3H), 2.64 (c. 1H), 3.12 (m, 1H). 3.57 (q, 1H), 3.79 (s. 6H). 
20 3.82(s.3H), 4.23 (b.1H), 5.39 (b,1H), 6.27 (s,2H), 6.54 (s,1H). 

EXAMPLE 84 

N-r2.4-BisfmethvlthioV6-methvlpyridin-3-vn-N , -f2-(2.5-dlmethvl-4- 
methoxvphenvllheptvllurea 
35% yield. 

25 'H NMR (300 MHz, CDCI,) 6 0.82 (t, 3H), 1.19 (b, 6H). 1.5 (c, 1H), 1.63 (c, 1H). 

2.11 (s. 3H). 2.2 (s. 3H), 2.34 (s, 3H). 2.49 (s, 3H), 2.54 (s, 3H), 2.98 (c, 1H). 3.18 (m. 
1H). 3.49 (p. 1H), 3.79 (S. 3H), 4.2 (b. 1H), 5.35 (b, 1H), 6.5 (S, 1H). 6.58 (S, 1H). 6.79 
(s. 1H). 
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EXAMPLE 85 

N-r2.4-Bls(methvlthio)-6-me1hvtPvridin-3- vll-N'-r2-t2.5- 
dimethoxvphenvnheptvnurea 
40% yield. 

5 'H NMR (300 MHz, CDCI 3 ) 6 0.82 (t, 3H). 1 .2 (b, 6H), 1 .63 (b, 2H). 2.34 (s. 3H), 

2.46 (s, 3H), 2.51 (s, 3H), 3.15 (c, 1H), 3.26-3.5 (c, 2H). 3.62 (s, 3H), 3.73 (s, 3H), 4.48 
(b, 1H), 5.54 (b. 1H), 6.58 (s, 1H), 6.61-6.71 (c, 3H). 

EXAMPLE 86 

N-2-f2.5-Dimefthoxyphenvl^heptyn-N , -f6-methvHhioquinotin-5-vnurea 

10 30% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.81 (t. 3H), 1.17 (b. 6H), 1.54 (b, 2H), 2.49 (s, 3H), 
3.08 (c, 1H), 3.24-3.4 (m including s at 3.38. total 4H). 3.45 (p. 1H), 3.72 (s. 3H). 4.42 
(b, 1H), 6.05 (b, 1H), 6.49 (d, 1H), 6.52-6.61 (c, 2H). 7.35 (q, 1H), 7.61 (d. 1H), 8.09 (d, 
1H), 8.14 (d. 1H), 8.81 (m. 1H). 
15 EXAMPLE 87 

N-r2-f2.S-Dimethoxyphenv»heptvl-N , -(6-methoxvquinolin-5-vl)urea 

39% yield. 

'H NMR (300 MHz, CDCI 3 ) £0.81 (t. 3H), 1.18 (b, 6H). 1.55 (b. 2H), 3.09 (c. 1H), 
3.27 (m. 1H), 3.37 (s. 3H), 3.49 (p. 1H), 3.72 (s, 3H), 3.9 (s, 3H), 4.45 (b, 1H), 5.98 (b, 
20 1H). 6.51 (d. 1H). 6.55-6.63 (c. 2H), 7.31 (q, 1H), 7.48 (d, 1H), 8.09 (d, 1H). 8.17 (d, 
1H), 8.77 (q. 1H). 

EXAMPLE 88 

N-r2.4-Bis(methvlthio)-6-methvlpvrtdln-3-vn-N '-f2-( 3.6- 
dimethoxvphenynheptyflurea 
25 45% yield. 

'H NMR (300 MHz. CDCI 3 ) 6 0.62 (t. 3H), 1.2 (b, 6H), 1 .44-1.68 (c, 2H). 2.33 (s, 
3H), 2.44 (s. 3H). 2.47 (s, 3H), 2.65 (c. 1H), 3.11 (m. 1H), 3.58 (p. 1H), 3.74 (s, 6H), 
4.22 (b, 1 H), 5.34 (s. 1H). 6.24 (s and c, 3H), 6.54 (s, 1 H). 

EXAMPLE 89 

30 N-f2.4-Bisfmeth^hlo^-6-methvlpyridin-3-vl1-N'-r2-r2,5-dimethoxvphenv»oetvllurea 
50% yield. 

'H NMR (300 MHz. CDCI 3 ) 6 0.83 (t. 3H), 1.2 (b. 8H), 1 .64 (b, 2H). 2.33 (s, 3H), 
2.45 (s. 3H). 2.5 (s, 3H). 3.15 (c. 1H). 3.27-3.5 (C, 2H)..3.61 (S. 3H), 3.73 (s. 3H). 4.43 
(b. 1H). 5.47 (b. 1H). 6.57 (s. 1H), 6.6-6.71 (c, 3H). 
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EXAMPLE 90 

N-f2.4-BisfmethvlthioW6-methvlDvridin-3-vn»N , -2-r2-f3-meth vlDhenvn-6.6.6- 
trifluorohexvllurea 
34% yield. 

5 'H NMR (300 MHz, CDCI,) 6 1 .42 (c, 2H), 1 .55-1 .82 {c, 2H), 2.0 (c, 2H), 2.28 (s, 

3H). 2.34 (s. 3H). 2.47 (s, 3H). 2.48 (s, 3H), 2.68 (o. 1H), 3.17 (m, 1H), 3.56 (p, 1H), 
4.28 (b, 1H). 5.39 (s. 1H), 6.56 (s, 1H), 6.88 (d) and 6.89 (s) (total 2H), 6.98 (d, 1H), 
7.12 (t, 1H). 

EXAMPLE 91 

10 N-f2-f3-Methvlphenvnheptvl1-N , -(6-Dentvlthloauinolin-5-vl)urea 
53% yield. 

'H NMR (300 MHz, CDCI,) 6 0.81 (t, 3H), 0.9 (t, 3H). 1.04-1.7 (c, 14H), 2.2 (s, 
3H), 2.59 (c, 1H), 2.93 (t, 2H), 3.14 (m, 1H). 3.59 (p, 1H), 4.15 (b, 1H), 6.11 (s, 1H), 6.69 
(d) and 6.71 (s) (total 2H), 6.89 (d, 1H), 6.99 (t, 1H), 7.33 (q, 1H), 7.62 (d, 1H), 7.98 (d, 
15 1 H), 8.1 3 (d, 1 H), 8.82 (q, 1 H). 

EXAMPLE 92 

N42,4-BisfmethvHhio)-6-methvlpvridin-3-vl1-N / -l2.-f5-chlorobenzorb1thlophen-3- 
vhheptvlVurea 

36% yield. 

20 'H NMR (300 MHz, CDCI,) 6 0.82 (t, 3H), 1 .22 (b, 6H), 1 .63 (b, 2H), 2.23 (s, 3H), 

2.4 (s. 3H), 2.46 (s. 3H), 3.21 (m, 1H). 3.51 (c, 2H), 4.32 (b. 1H), 6.44 (b, 1H). 6.48 (s, 
1H), 7.13 (s, 1H), 7.29 (c, 1H). 7.72 (d, 1H), 7.41 (s. 1H). 

EXAMPLE 93 

N-r2.4-Bisfmethvlthio^-6-methvlpvridin-3-vl1-N , -f2-f3.5-dimethvlphenvl>heptvl1urea 
25 34% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.82 (t, 3H), 1 .21 (b, 6H), 1 .57 (b, 2H), 2.23 (s, 6H), 
2.33 (s. 3H), 2.46 (s, 3H). 2.48 (s. 3H), 2.61 (c, 1H). 3.13 (m. 1H), 3.56 (p. 1H), 4.21 (b, 
1H), 5.33 (S, 1H). 6.55 (s. 1H). 6.67 (s. 2H), 6.78 (s. 1H). 
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EXAMPLE 94 

N-f2.4-Bis(methvlthto>-6-methvlPVfidln-3-vl1-N'-r2-f2,5-dimethvlDhenvl^octvl1urea 
35% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.84 (t. 3H). 1.10 (b. 8H). 1.6 (b, 2H), 2.18 (s, 3H), 
5 2.23 (s, 3H), 2.31 (s, 3H), 2.45 (s, 3H), 2.49 (S, 3H), 3.04 (c, 1H). 3.2 (m, 1H), 3.52 (p, 
1H), 4.22 (b, 1H), 5.37 (b, 1H), 6.54 (s, 1H), 6.84 (d) and 6.85 (s), (total 2H), 6.92 (d, 
1H). 

EXAMPLE 95 

N-r2.4-Bis(methvlthiol-6-methvlpyridm-3-vM-N'-r5-methvl-2-{3- 
10 methvrlphenvI'Vhexvnurea 
44% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.79. 0.8. 0.81. 0.82 (2d, 6H), 0.92-1.18 (c, 2H). 
1.38-1.74 (c, 3H). 2.28 (s, 3H), 2.33 (s, 3H). 2.46 (s, 3H). 2.48 (s, 3H), 2.63 (c, 1H), 3.14 
(m. 1H), 3.58 (p, 1H), 4.22 (b, 1H), 5.36 (s. 1H), 6.55 (s, 1H), 6.87 (d) and 6.88 (s) (total 
15 2H), 6.96 (d. 1H), 7.09 (t, 1H). 

EXAMPLE 96 

N-r2.4-BisfmethvlthloU6-methvlPvridin-3-yn-N'-r2-f2.5-dimethvlDhenvH-4- 
phenvlbutvllurea 
33% yield. 

20 'H NMR (300 MHz, CDCI 3 ) 6 1 .8-1 .96 (m, 1 H), 1 .99-2.14 (m) and 2.1 1 (s) (total 

4H), 2.24 (s, 3H), 2.3 (s, 3H). 2.4-2.54 (m, 8H) including 2.44 (s, 3H) and 2.49 (s, 3H), 
3.08 (c, 1H), 3.3 (m. 1H), 3.49 (p, 1H). 4.25 (b, 1H). 5.37 (s, 1H). 6.54 (s, 1H). 6.87 (d) 
and (6.9 (s) (total 2H), 6.95 (d, 1H), 7.08 (d) and 7.09 (s) (total 2H), 7.14 (m, 1H), 7.23 
(m. 2H). 

25 EXAMPLE 97 

N-r2.4-Bisfmethvlthio)-6-methylpvridin-3-vll-N'.f2-f2.5-dimethvlphenvn-5- 
phenvlpentvllurea 
19% yield. 

'H NMR (300 MHz, CDCI,) 6 1.4-1.8 (c, 4H). 2.17 (s, 3H). 2.22 (s. 3H), 2.3 (s, 
30 3H), 2.43 (s, 3H). 2.48 (s. 3H), 2.53 (c. 2H), 3.08 (c, 1 H), 3.2 (m, 1 H), 3.52 (p, 1 H), 4.22 
(b, 1H), 5.36 (s. 1H). 6.52 (s, 1H). 6.81 (s) and 6.83 (d) (total 2H). 6.91 (d, 1H), 7.08 (d, 
2H), 7.13 (m, 1H), 7.23 (m, 2H). 
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EXAMPLE 98 
N-T2.4-Bisfmrthvlth?ol-6-methvtP\md^ 
59% yield. 

'H NMR (300 MHz, CDCI S ) S 0.76 (t. 6H). 1.06-1.34 (c, m. 4H), 1.43 (h, 1H), 1.75 
5 (c. 2H), 2.1 3 (s. 3H), 2.37 (s. 3H). 2.43 (s. 3H), 3.48 (m, 1 H), 3.56-3.82 (c, 2H), 4.21 (c, 
1H), 5.28 (s, 1H), 6.37 (s. 1H), 7.28 (m, 1H), 7.36 (t, 1H). 7.46 (m. 2H). 7.67 (d, 1H), 
7.83 (m. 1H).8.13(m, 1H). 

EXAMPLE 99 

N-f2.4-Bisfethvlthio^-6-methvlpvridin-3-vn-N'-r2-fnaphth-1-v[>-6-fnethvlheptvnurea 

10 31% yield. 

'H NMR (300 MHz. CDCI,) 6 0.74. 0.76. 0.79 (2d. 6H). 1.06-1.32 (m, c, 10H). 
1.42 (h. 1H). 1.78 (c. 2H). 2.42 (s. 3H). 2.68 (q. 2H). 3.02 (q. 2H). 3.53 (m. 2H). 3.72 (c, 
1H). 4.20 (c. 1H). 5.27 (s. 1H), 6.42 (s. 1H). 7.28 (m. 1H). 7.34 (t. 1H), 7.46 (m. 2H), 
7.67 (d. 1H). 7.81 (m. 1H). 8.12 (m. 1H). 
15 EXAMPLE 100 

N-rg.4-BlsfethvlthioV6-melhvlpvridin-3-vn-N'-r2.(2.5-dimethvlphenvn-6- 

methylheptvllurea 
38% yield. 

'H NMR (300 MHz. CDCI 3 ) 6 0.77. 0.79. 0.81 (2d. 6H). 1.04-1 .72 [c. m including 
20 2t (1.29. 1.31. 6H). total 13H], 2.18 (s, 3H), 2.22 (s. 3H). 2.46 (s. 3H). 2.81 (q, 2H). 2.98- 
3.25 [m including q (3.08. 2H), total 4HJ, 3.53 (p. 1H), 4.2 (c. 1H). 5.32 (s. 1H). 6.56 (s, 
1H). 6.84 (d. 1H). 6.92 (d. 1H). 7.26 (s. 1H). 

EXAMPLE 101 

N-f2.4-Bisfethv»hio^-6-methvlPvridin-3-vn-N'-r2-fnaphth-1-vl)heptvllurea 
25 15% yield. 

*H NMR (300 MHz, CDCI S ) 6 0.79 (t, 3H). 1.23 (m, c. 12H), 1.65-1.94 (c, 2H). 
2.42 (s, 3H). 2.68 (q. 2H). 3.02 (q. 2H). 3.54 (c. 2H), 3.72 (c. 1H). 4.22 (c. 1H). 5.28 (s. 
1H), 6.42 (s. 1H). 7.32 (m. 2H). 7.45 (m. 2H). 7.67 (d, 1H). 7.82 (m. 1H). 8.1 1 (m. 1H). 



WO 93/24458 



PCT/US93/03539 



-47- 
EXAMPLE 102 

N-r2.4-Bisfethvlthto>-6-methvlDvrldln-3-vn-N'-r2-f2.6-d lmethvlDhenvn-6- 
phenylhexvllurea 
57% yield. 

5 'H NMR (300 MHz, CDCI 3 ) 6 1 .14-1 .36 [c including 2t (1 .28, 1 .3, 6H). toted 10H], 

1.48-1.8 (m, c, 4H), 2.17 (s, 3H), 2.23 (s, 3H). 2.46 (s, 3H), 2.52 (t. 2H), 2.81 (q, 2H), 
2.29-3.13 [c and q (3.07, 2H) total 3HJ, 3.2 (m, 1H). 3.52 (p. 1H), 4.21 (c, 1H), 5.33 (s, 
1H), 6.56 (s, 1H), 6.85 (d. 1H). 6.93 (d. 1H). 7.13 (m, 3H), 7.24 (m. 3H). 

EXAMPLE 103 

10 N-f2.4-Bisfethvlthio^-6-methvlDvridin-3-vH-N , -r2-(2.5-dimethv lDhenvl^heDtvnurea 
48% yield. 

'H NMR (300 MHz. CDCI 3 ) 6 0.82 (t. 3H), 1.2 (c, 6H). 1.29, 1.31 (2t, 6H), 1.47- 
1.72 (c, 2H), 2.17 (s, 3H). 2.23 (s, 3H), 2.46 (s, 3H), 2.82 (q, 2H), 2.98-3.13 [c including 
q (3.08), total 3HJ, 3.19 (m, 1H), 3.53 (p, 1H), 4.18 (b. 1H). 5.29 (s. 1H). 6.56 (s. 1H), 
15 6.84 (d) and 6.85 (s), total 2H, 6.92 (d, 1H). 

EXAMPLE 104 

N-r2.4-Bis^meth^thio\-6-meth^Dvridin-3-vlW-f2-(2.4.6-trimethvlDhen^^octvnurea 
27% yield. 

'H NMR (300 MHz, CDCI,) 6 0.83 (t, 3H), 1.2 (c, 8H), 1.7 (c. 2H). 2.16 (s, 3H), 
20 2.22 (s, 3H), 2.28 (s, 3H), 2.3 (s, 3H). 2.42 (s, 3H). 2.48 (s. 3H). 3.28 (c, 2H), 3.68 (m. 
1H), 4.14 (b, 1H), 5.29 (s, 1H), 6.48 (s, 1H), 6.66 (s, 1H), 6.69 (s, 1H). 

EXAMPLE 105 

N-f2.4-Bisfethvlthio>-6-methvlDvridin-3-vn-N'-f2-f2.5-dimethvlDhenvl>-6,6.6- 
trifluorohex vll urea 
25 20% yield. 

'H NMR (300 MHz, CDCI S ) 6 1 .29, 1 .32 (2t, 6H), 1 .43 (c, 2H), 1 .63 (c. 1 H), 1 .78 
(c, 1H). 2.0 (c. 2H), 2.2 (s; 3H). 2.24 (s. 3H), 2.46 (s. 3H). 2.84 (q, 2H), 3.0-3.15 [c 
including t (3.09) total 3H], 3.22 (m, 1H), 3.49 (p, 1H), 4.25 (b. 1H), 5.34 (s, 1H), 6.58 
(s, 1H), 6.86 (d, 2H). 6.95 (d, 1H). 

30 
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EXAMPLE 106 

N-f2.4-Bisfmethvlthlo^-6-methvlDvridin- 3.vl1.N'-f2.fS-methvlben2orb1thiophen-3- 

y»heptvHurea 

10% yield. 

5 'H NMR (300 MHz, CDCI S ) 6 0.82 (c. 3H). 1 .24 (c, 6H), 1 .74 (c, 2H), 2.2 (s, 3H), 

2.4 (s, 3H). 2.46 (s, 6H). 3.25 (m, 1H). 3.5 (t. 2H), 4.28 (b, 1H), 5.37 (s, 1H), 6.45 (s, 
1H). 6.99 (s. 1H). 7.15 (d. 1H). 7.55 (s. 1H). 7.71 (d. 1H). 

EXAMPLE 107 

N-r2.4-Bisfmethvlthio^-6-methylDVridin-3-vH-N'-f 2-f2-chloroben2ofb1thiophen-3- 

10 yhheptvllurea 

32% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.79 (c, 3H). 1.2 (c, 6H), 1.79 (c, 1H). 1.91 (c, 1H), 
2.23 (s, 3H). 2.37 (s, 3H). 2.46 (S. 3H). 3.4-3.59 (c, 2H), 3.79 (c. 1H), 4.27 (b. 1H), 5.36 
(s, 1H), 6.47 (s, 1H). 7.3 (m. 2H). 7.67 (m, 1H), 7.76 (c, 1H). 
15 EXAMPLE 108 

N-r2-f2.5-Dimethvlphenvl\heptvn-N'-f6-methvHhio auinoiin-5-vnurea 

33% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.82 (t, 3H), 1.16 (c, 6H), 1.5 (c, 2H). 2.0 (s, 3H), 
2.13 (s, 3H). 2.47 (s. 3H). 2.96 (m, 1H), 3.16 (m, 1H), 3.55 (p, 1H), 4.09 (b, 1H), 5.97 
20 (s. 1H), 6.7 (s, 1H), 6.77 (q, 2H), 7.34 (q, 1H). 7.56 (d, 1H). 8.03 (d, 1H), 8.2 (d, 1H), 
8.82 (q. 1H). 

EXAMPLE 109 

N-r2.4-Bisfmethvlthio>-6-methvlpvridin-3-vn-N '-r2-f2.5-dimethvlphenvh-6- 

methvlheptvll urea 
25 35% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.77, 0.79. 0.81 (2d, 6H), 1.04-1.7 (c, 7H), 2.18 (s, 
3H). 2.23 (s, 3H). 2.31 (s. 3H). 2.44 (s, 3H). 2.48 (S. 3H), 3.04 (c. 1H), 3.19 (m, 1H). 
3.53 (p. 1H). 4.2 (b. 1H), 5.33 (s, 1H). 6.53 (s, 1H), 6.84 (d and s. 2H), 6.92 (d, 1H). 
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EXAMPLE 110 

N-r2.4-Bisrethvlth}o)-6-methvlDvriclin-3-vn-N'.r2-f2.S-d imethvlDhenvn-S- 

phenvlpentvllurea 
37% yield. 

5 'H NMR (300 MHz, CDCI,) 6 1.26, 1.29, 1.31, 1.33 (2t, 6H), 1.41-1.82 (c, 4H), 

2.17 (s. 3H). 2.22 (s. 3H), 2.46 (s. 3H), 2.54 (c, 2H), 2.81 (q, 2H), 3.0-3.24 [c and 
including q (3.08), total 4H], 3.52 (p, 1H), 4.2 (b, 1H), 5.31 (s. 1H), 6.56 (s, 1H), 6.82, 
6.85 (s and d, 2H), 6.91 (d, 1H), 7.08 (d, 2H), 7.15 (d, 1H), 7.23 (t, 2H). 

EXAMPLE 111 

10 N-r2.4-Bis(ethvlthio)-6-methvlPvridin-3-vl1-N'-r2-f2.S-dimethvlphenvl)octvnurea 
26% yield. 

'H NMR (300 MHz, CDCI S ) 6 0.83 (t, 3H), 1.19 (c, 8H), 1.27, 1.29, 1.32, 1.34 (2t, 
6H), 1.54 (c. 1H). 1.67 (c, 1H). 2.18 (s, 3H), 2.23 (s, 3H), 2.46 (s, 3H), 2.82 (q, 2H), 
2.98-3.14 [c including t (3.08) total 3HJ. 3.19 (m. 1H). 3.53 (p. 1 H). 4.2 (b, 1H). 5.31 (s. 
15 1H), 6.56 (s, 1H), 6.83, 6.85 (s and d, 2H), 6.92 (d, 1H). 

EXAMPLE 112 

N-r2.4-Bisfethvlthio>-6-methvlpvridin-3-vn-N'-r2-f2,5-dimethvlphenvn-5- 
methvlhexvllurea 
39% yield. 

20 'H NMR (300 MHz, CDCI 3 ) 6 0.79, 0.80, 0.81, 0.82 (2d. 6H), 0.92-1.18 (c. 2H), 

1.27, 1.29, 1.31, 1.34 (2t, 6H), 1.4-1.75 (c, 3H). 2.17 (s, 3H), 2.23 (s, 3H), 2.46 (s, 3H), 
2.82 (q. 2H). 2.93-3.13 [c including t (3.08). total 3H], 3.2 (m. 1H). 3.53 (p, 1H), 4.2 (b. 
1H), 5.3 (s, 1H). 6.56 (s, 1H), 6.83, 6.85 (d and s, 2H), 6.92 (d, 1H). 

EXAMPLE 113 

25 N-r2.4-Bis(ethvlthio>-6-methvlpvridin-3-vl1-N'-r2-f2-chlorobenzofb1thiophen-3-vl>-6- 
methvlheptvHurea 
19% yield. 

1 H NMR (300 MHz, CDCI 3 ) 6 0.73, 0.75. 0.76, 0.78 (2d, 6H), 1.01-1.42 [c and 2t 
(152. 1.23, 1.24, 1.25. 1.27. 1.28), total 10HJ. 1.41 (h, 1H). 1.79 (c. 1H). 1.92 (c, 1H), 
30 2.44 (s, 3H), 2.74 (c, 2H). 3.02 (q, 2H). 3.48 (c, 2H), 3.8 (c. 1H). 4.26 (b. 1H). 5.3 (s. 
1H). 6.5 (s. 1H). 7.29 (m. 2H). 7.66 (m. 1H), 7.77 (c. 1H). 
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EXAMPLE 114 

N-r2.4-Bisfethvlthlo)-6-methvlpyridin-3-vn-Nf-f2-f2-ehlorobenzorblth ioDhen-3-vlV5- 
methvlhexvllurea 
35% yield. 

5 'H NMR (300 MHz, CDCI S ) S 0.75-1 .3 [c including 2d (0.77, 0.78, 0.79. 0.80. 6H). 

and 2t (1.22, 1.23, 1.24, 1.25, 1.27, 1.28, 6H), total 14HJ, 1.47 (h. 1H). 1.75-1.2 (c. 2H). 
2.44 (s. 3H). 2.75 (c. 2H), 3.02 (q. 2H), 3.46 (c, 2H), 3.8 (c, 1H), 4.27 (b, 1H). 5.3 (s, 
1H). 6.5 (s. 1H). 7.3 (m. 2H). 7.66 (m. 1H). 7.77 (c. 1H). 

EXAMPLE 115 

10 N-f2.4-Bisf6thvlthio^-6-methvlDvridin-3-vn-N'-r2-f5.6.7.8-tetrahvdronaDhth-1- 
vhheptvllurea 

36% yield. 

'H NMR (300 MHz. CDCI,) 5 0.82 (t. 3H), 1.2 (c. 6H), 1.29. 1.31, 1.34 (2t, 6H). 
1 .45-1 .82 (c. 6H), 2.46 (s. 3H). 2.7 (c. 4H), 2.83 (q. 2H). 3.03-3.28 (c including q (3.08), 
15 total 4H), 3.46 (p. 1H). 4.23 (b. 1H). 5.3 (s. 1H). 6.58 (s. 1H). 6.85, 6.88, 6.91 (2d, 2H), 
6.98 (t. 1H). 

EXAMPLE 116 

N-r2.4-BisfethvHhio)-6-methvlDVridin-3-vn-N'-f2-f3,5-dimethvlphenvl^heptvl1urea 
20% yield. 

20 'H NMR (300 MHz, CDCI,) 6 0.82 (t. 3H), 1 .21 (c, 6H), 1 .28. 1 .30. 1 .32. 1 .35 (2t, 

6H). 1.6 (c. 2H). 2.33 (s, 6H), 2.45 (s, 3H), 2.61 (c, 1H),2.84 (q. 2H), 3.05-3.2 [c and 
q (3.1). total 3H]. 3.56 (p. 1H). 4.2 (b. 1H). 5.3 (s. 1H). 6.59 (s. 1H). 6.67 (s, 2H). 6.78 
(s. 1H). 

EXAMPLE 117 

25 N-f2.4-Bis(ethvlthioV6-methvlpvridin-3-vn-N'-r2-f2-chlorobenzorb1thiophen-3- 
ynheptvriurea 

51% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.79 (t, 3H), 1.04-1.32 [c including 2t (1.22. 1.23, 
1.24. 1.25. 1.27. 1.28). total 12H]. 1.81. (c. 1H). 1.94 (c. 1H). 2.44 (s. 3H). 2.76 (c. 2H). 
30 3.02 (q, 2H). 3.48 (c. 2H). 3.8 (c. 1H). 4.27 (b. 1H), 5.3 (s, 1H), 6.5 (s, 1H). 7.3 (m, 2H), 
7.66 (m, 1H), 7.78 (c. 1H). 
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EXAMPLE 118 
N42.4-Bisfethvhhfo)-6-methvlp^^ 
19% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.83 (t, 3H), 1.2 (c, 8H), 1.27, 1.30, 1.32. 1.35 (2t, 
5 6H), 1.45-1.72 (c f 2H), 2.22 (s, 6H) r 2.45 (s, 3H) ( 2.6 (c, 1H), 2.84 (q, 2H), 3.05-3.2 [c 
and q (3.1). total 3H], 3.56 (h, 1H), 4.23 (b, 1H), 5.35 (s, 1H), 6.58 (s, 1H) ( 6.67 (s, 2H), 
6.77 (s, 1H). 

EXAMPLE 119 

N-f2.4-BisrethvlthioV6-methvlpvridin-3-vn*N , -r2-f2.5-dimethvl-4- 
10 methoxvphenvDheptynurea 
50% yield. 

1 H NMR (300 MHz, CDCI 3 ) 6 0.82 (t, 3H), 1.2 (c, 6H), 1.26, 1.29, 1.31, 1.34 (2t, 
6H), 1.44-1.72 (c. 2H), 2.09 (s, 3H), 2.18 (s t 3H), 2.46 (s, 3H), 2.82 (q, 2H), 2.96 (c, 1H), 
3.01-3.2 [c including q (3.07), total 3H] t 3.48 (p, 1H), 3.78 (s. 3H), 4.18 (b t 1H), 5.29 (s, 
15 1 H), 6.48 (s, 1 H), 6.56 (s, 1 H), 6.77 (s, 1 H). 

EXAMPLE 120 

N-r2.4-BisfmethvhhioU6-methvipyridin-3-vn-N , -r2-f5-methvlben2orb1thioDhen-3- 
ynheptvllurea 

10% yield. 

20 'H NMR (300 MHz, CDCI 3 ) 6 0.82 (t, 3H) f 1.23 (c, 6H), 1 .73 (c, 2H), 2.2 (s, 3H), 

2.41 (s, 3H), 2.46 (s, 6H), 3.25 (p. 1H), 3.5 (t, 2H), 4.28 (b, 1H), 5.35 (s f 1H), 6.45 (s, 
1H), 6.99 (s, 1H), 7.15 (d, 1H), 7.55 (s, 1H), 7.7 (d, 1H). 

EXAMPLE 121 

N-r2-f2-Chlorobenzofblthiophen-3-vn-5-methvlhexvn-N , -(2.6- 
25 diisopropvlphenvnurea 0 
43% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.72-1.31 (c, 20H), 1.46 (h, 1H), 1.78 (c, 1H), 1.82 
(c, 1H) ( 3.06, (c, 2H) ( 3.44 (c, 2H), 3.76 (c, 1H), 4.01 (b, 1H), 5.52 (s, 1H) f 7.06 (c, 2H), 
7.26 (c, 3H), 7.64 (c, 1H), 7.71 (c, 1H). 
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EXAMPLE 122 

N-f2.6-DiisQDropvlDhen y I^N , -f2-fS-methvlb enzorbUhiophen-3-yl)"S- 

methvlhexvllurea 
44% yield. 

5 'H NMR (300 MHz, CDCI 3 ) 6 0.76-1 .3 [m, c Including d (0.79, 0.81 ), total 21HJ, 

1.45 (h, 1H) t 1.68 (c t 2H), 2.45 (s, 3H), 3.08 (c) and 3.17 (m), (total 2H), 3.47 (c ( 2H), 
4.08 (b, 1H), 5.57 (s ( 1H), 6.86 <s, 1H), 7.05 (s. 1H), 7.07 (s, 1H) ; 7.14 (d, 1H) t 7.22 (d, 
1H),7.51 (s, 1H),7.67(d, 1H). 

EXAMPLE 123 

10 N-r2-fBenzorb1thioDhen-3.vl^heDtvn-N , W2.6-diiso proDvlphenvnurea 
41% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.76-1.31 (c, 20H), 1.68 (c, 2H), 1.95 (c f 1H), 3.05 
(c, 2H) ( 3.25 (p, 1H), 3.49 (c, 2H), 4.1 (b. 1H), 5.72 (s, 1H). 6.92 (s, 1H), 7.06 <s, 1H), 
7.08 (s, 1H), 7.21-7.38 (c. 3H), 7.74 (m, 1H), 7.8 (m, 1H). 
15 EXAMPLE 124 

N-r2-fBenzofb1thiophen-3-vl^6-methylheDtvl]-N'-f2 .6-diisoproDvlDhenvl^urea 

58% yield. 

i H NMR (300 MHz, CDC! 3 ) 6 0.74-1.48 [m, c including 2d (0.76, 0.77, 0.78, 0.80) 
total 22H], 1.67 (m. 2H), 1.8 (c, 1H), 3.07 (c, 2H), 3.25 (p. 1H), 3.48 (c, 2H), 4.1 (b, 1H), 
20 5.68 (s, 1H), 6.92 (s, 1H), 7.06 (s, 1H), 7.08 (s, 1H), 7.2-7.4 (c, 3H), 7.74 (m, 1H) ( 7.8 
(m. 1H). 

EXAMPLE 125 ' 

N-r2-f2-Chlorobenzorb1thiophen-3-vn-6-methv lheptvn-N'-(2.6- 
diisopropylphenvHurea 
25 70% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.7-1.3 [c and 2d (0,73, 0.75, 0.76, 0.78), total 
22HJ, 1.4 (h, 1H), 1.73 (c, 1H), 1.91 (c, 1H), 3.06 (c, 2H), 3.44 (c, 2H), 3.76 (c, 1H), 4.02 
(b, 1H). 5.54 (s, 1H), 7.06 (c ( 2H), 7.2-7.32 (c, 3H), 7.64 (m, 1H), 7.71 (c, 1H). 
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EXAMPLE 126 

N-(2.6-Diisopropvlphenvn-N'-r2W5-methvlbenzofb1thiophen-3-vn-6.6.6- 
frifluorohexvllurea 
70% yield. 

5 'H NMR (300 MHz, CDCI 3 ) 6 0.8-1 .3 (c, 12H), 1 .51 (m, 2H). 1 .78 (m, 2H). 2.0 (m. 

2H), 2.46 (s, 3H). 3.07 (c. 2H). 3.25 (p. 1H), 3.48 (m, 2H), 4.11 (b, 1H), 5.6 (s, 1H), 6.92 
(s, 1H), 7.07 (d, 2H), 7.16 (d, 1H), 7.24 (d. 1H), 7.52 (s, 1H), 7.69 (d, 1H). 

EXAMPLE 127 

N-r2-f2-Chlorobenzorb1thlophen-3-vn-6.6.6-trlfluorohexvn-N'-f2.6- 
10 diisopropvtohenvllurea 
46% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.78-1.27 (c. 12H). 1.42 (c, 2H). 1.85 (c, 1H). 2.02 
(c, 3H), 3.08 (c, 2H). 3.47 (c, 2H). 3.79 (c, 1H), 4.08 (b, 1H). 5.58 (s, 1H). 7.07 (d, 2H), 
7.2-7.35 (c, 3H). 7.7 (c, 2H). 
15 EXAMPLE 128 

N-f2.6-Diisopropvlphenvl)-N'-f2-(naphth-2-vn-6,6.6-trifluorbhexvnurea 

67% yield. 

'H NMR (300 MHz, CDCI S ) 6 0.63-1.14 (c, 12H). 1 .45 (m. 2H), 1.68-2.08 (e. 4H). 
2.9 (c, 1H), 3.09 (e, 1H), 3.4 (c, 1H), 3.6 (c, 1H), 3.79 (c, 1H), 4.07 (b. 1H), 5.67 (s, 1H), 
20 7.02 (d. 2H), 7.2 (m. 2H). 7.34 (t, 1 H). 7.47 (m. 2H). 7.68 (d, 1 H). 7.82 {m. 1 H). 8.06 (o. 
1H). 

EXAMPLE 129 

N-r7.7-Difluoro-2-fnaphth-1-vnheptvn-N'-f2.6-diisopropvlphenvl^urea 
58% yield. 

25 'H NMR (300 MHz, CDCI 3 ) 6 0.63-1.46 (c, 16H). 1.57-1.9 (c. 4H). 2.92 (c. 1H). 

3.08 (c, 1H), 3.39 (m, 1H), 3.59 (c, 1H), 3.75 (c, 1H), 4.03 (b, 1H), 5.57 (s, 1H), 5.48. 
5.67, 5.86 (3t, total 1H), 7.0 (d. 1H), 7.18 (t, 2H). 7.32 (t, 1H). 7.44 (m. 2H). 7.65 (d, 1H). 
7.8 (m, 1H), 8.05 (m,1H). 
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EXAMPLE 130 

N-f7.7-difluoro-2-(2-chloroben2orbnhiophen-3-vnheDtvl1-N , -(2.6- 
diisoDropvlphenvnurea 
73% yield. 

5 'H NMR (300 MHz, CDCI 3 ) 6 0.73-1.5 (c, 16H), 1.56-1.85 (c, 3H), 1.96 (c, 1H), 

3.07 (c ( 2H) ( 3.47 (c f 2H), 3.77 (c, 1H), 4.05 (b, 1H), 5.59 (s ( 1H), 5.50, 5.69, 5.88 (3t, 
total 1H), 7.06 (d, 2H). 7.2-7.35 (c, 3H), 7.62-7.77 (c ( 2H). 

EXAMPLE 131 

N-r2-f5-Chloroben2orblthiophen-3-^^heptvn-N , -f2.6-diisoDroDvlphenvhurea 

10 59% yield. 

'H NMR {300 MHz, CDCI 3 ) 6 0.77-1 .46 (c, 21 H), 1.65 (m, 2H), 3.01-3.24 (m ( 3H), 
3.46 (m, 2H), 4.04 (b, 1H), 5.6 (s, 1H), 7.02 (s, 1H) f 7.08 (c, 2H), 7.26 (m, 2H) ( 7.71 (m, 
2H). 

EXAMPLE 132 

15 N-r2-f2-Chlorobenzofb1thiophen-3-vnheptvn-N'-f2.6-diisopropvlphenvnurea 
60% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.74-1.42 (c, 21 H), 1.75 (c, 1H), 1.92 (c, 1H), 3.07 
(c, 2H) ( 3.45 (c, 2H), 3.76 (c, 1H) # 4.02 (b f 1H), 5.74 (s, 1H), 7.06 (c, 2H), 7.2-7.34 (m, 
3H), 7.65 (m ( 1H), 7.7 (c ( 1H). 
20 EXAMPLE 133 

N-r2-(5-Chlorobenzorb1thiophen-3-vn-6.6.6-trifluorohexvl1-N'-f2.6- 
diisopropylphenyOurea 

72% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.82-1.32 (c, 12H), 1.5 (m, 2H), 1.76 (c ( 2H) f 2.0 
25 (c, 2H) ( 3.07 (c, 2H), 3.23 (p. 1H), 3.48 (c, 2H), 4.11 (b, 1H), 5.68 (s, 1H), 7.07. 7.09 (d 
and s, 3H), 7.21-7.34 (m, 2H), 7.72, 7.75 (d and s, 2H). , 

EXAMPLE 134 
N-te.S-fDitsopropylphenylVN^-fS-metM 
50% yield. 

30 'H NMR (300 MHz, CDCI 3 ) 6 0.76-1.32 (c, 21H) f 1.67 (c, 2H), 2.45 (s. 3H), 3.08 

(c, 2H), 3.2 (p, 1H), 3.47 (t, 2H), 4.06 (b, 1H) ( 5.6 (s, 1H), 6.86 (s ( 1H), 7.07 (d, 2H), 
7.14 (d, 1H), 7.22 (d, 1H), 7.52 (s. 1H), 7.67 (d, 1H). 
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EXAMPLE 135 

N-f2-f5-Chlorobenzorb1thioDhen-3-vlW6-methvlheotvn-N'-f2.6- 
diisopropvlphenvhurea 
49% yield. 

5 *H NMR (300 MHz, CDCI 3 ) 6 0.75-1.8 [c including 2d (0.76, 0.78, 0.79, 0.80), 

total 23H), 2.26 (m, 2H), 3.07 (p, 2H), 3.18 (p, 1H), 3.47 (c, 2H), 4.06 (b. 1H). 5.65 (s, 
1H), 7.03 (s, 1H), 7.08 (c. 2H). 7.2-7.3 (m. 2H), 7.71 (m, 2H). 

EXAMPLE 136 

N-f2.6-fDiisopropylPhenvl>-N'-r2-f2.5-dimethylDhenvl>-6.6.6-trifluorohexvnurea 
10 37% yield. 

'H NMR (300 MHz, CDCI 3 ) 6 0.9-1 .76 (c, 16H), 1.98 (m, 2H), 2.08 (s, 3H), 2.19 
(s, 3H). 2.95-3.21 (c. 4H), 3.52 (p, 1H), 3.97 (b, 1H). 5.6 (b, 1H). 6.74 (s, 1H), 6.83 (d, 
1H), 6.9 (d, 1H), 7.11 (d. 2H). 7.28 (t, 1H). 

EXAMPLE 137 

15 N-r7.7-Difluoro-2-f2.5-dimethvlDhenvl^heptvll-N'-f2.6-diisopropvlphenv»urea 
65% yield. 

'H NMR (300 MHz. CDCI 3 ) 6 0.92-1.82 (c, 20H), 2.06 (s, 3H), 2.18 (s, 3H), 2.98 
(c, 1H), 3.12 (c, 3H), 3.51 (p, 1H), 3.95 (b, 1H), 5.61 (s, 1H), 5.52, 5.71, 5.9 (3t, total 
1H), 6.74 (s. 1H), 6.81 (d, 1H). 6.89 (d, 1H). 7.1 (d, 2H), 7.27 (t, 1H). 
20 EXAMPLE 138 

N-f2.6-Diisopropylphenvl>-N'-f2-(naDth-1-vnheptvllurea 
61% yield. 

'H NMR (300 MHz, CDCI 3 ) £0.78 (t, 3H), 0.9-1.3 (m and c. 18H), 1.72 (c, 2H), 2.85-3.16 
(c. 2H), 3.41 (m, 1H), 3.58 (e, 1H), 3.72 (c, 1H),4.02 (b, 1H), 5.49 (S, 1H). 7.01 (d, 2H), 
25 7.18 (m. 2H), 7.31 (t. 1H). 7.44 (m. 2H). 7.65 (d. 1H). 7.8 (m. 1H). 8.07 (m, 1H). 

EXAMPLE 139 

N-f2.6-Diisopropvlphenvl^-N'-r6-methvl-2-fnapth-1-vmieptvnurea 
59% yield. 

'H NMR (300 MHz, CDCI,) 6 0.74 (t, 6H), 0.91-1.29 (m and c, 18H), 1.4 (h. 1H), 1.7 (c, 
30 2H), 2.84-3.16 (c. 2H), 3.41 (m, 1H). 3.51-3.8 (c, 2H). 4.02 (c. 1H). 5.51 (s. 1H). 7.0 (d. 
2H), 7.19 (m. 2H), 7.31 (t, 1H), 7.44 (m, 2H), 7.66 (d, 1H), 8.07 (m, 1H). 
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CLAIMS 



1. 



A compound of the formula 



Q 




II 

■C. 



5 



H 



10 



wherein Q is oxygen or sulfur 

R 17 is -(CH 2 ) n -(CR ,e R 20 ) 2 (CH 2 ) ( -Ar XXXVIII 
wherein n is 0 or an integer from 1 to 3; 



2 is 0 or 1 ; 

and r is 0 or an integer from 1 to 4; 

R t9 and R 20 are independently selected from hydrogen, optionally haiogenated 
(Ct-C„) alkyl, optionally substituted aryl-(CVC 5 ) alkyl, (C 3 -C e ) cycloalkyl-(C r C 5 )alkyland 
15 Ar; or R 19 and R 20 and the carbon to which they are attached form a (C 4 -C 7 ) cycloalkyl 
ring or a benzene-fused (C s -C 7 ) cycloalkyl or -heteroalkyl ring; with the proviso that R t9 
and R 20 cannot both be hydrogen; 



Ar is selected from the group consisting of 



20 



25 



30 
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10 



15 



20 



XXX 



<R 21 > 2 



3> 

<R 88 >, " „ 



CR«>. 



<R 83 >. 



XXXI 1 



XXXIV 



XXXI 



<R») r 



XXXIII 




XXXV 



25 



wherein U is J, a direct bond -CH=CH- or -CH 2 CH a -; 

z, n and r are as defined above; x Is an Integer from 3 to 10 and w Is 0 or an 
integer from 1 to x-1. 

R a \ R" and each R 23 is independently selected from the group consisting of 
optionally halogenated (C.-CeJalkyI, optionally halogenated (C^CoJalkoxy, optionally 
halogenated (C^CeJalkylthlo, phenyl and halogen; wherein the alkyi groups in said 
30 alky!, alkoxy and althytthio groups may be straight chained or H comprising three or 
more carbons may be branched, cyclic or a combination of cyclic and branched or 
straight chained moieties; 

or R J1 and R" together form a group of the formula 
-J(CH 2 ) r J.or.(CH 2 ) q - 
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wherein J is oxygen or sulfur; 
t is an integer from 1 to 3; 
and q is an integer from 3 to 5; 
Kis J-or-CH=CH-; 
5 L is -(CH 2 ) U or -(CH,) v J-; 

wherein J is as defined above; 
u is an integer 3 to 5; 
and v is 2, 3 or 4; 

R 18 is hydrogen, optionally substituted (C 1 -C B )aIky! l optionally substituted (C 3 - 
10 C e )cycIoalkyl t or optionally substituted aryl-(C r C 4 )a!kyi; with the proviso that R 18 is 
hydrogen if any one of n, z or r in formula XXXVII! is not 0; 
R 1 is selected from the group consisting of 



15 



20 




XXVI 



wherein m is 0 or an integer from 1 to 4; 
yisOorl, 

Each I is independently selected from 0 to 3; 

Each R e and R 15 is independently selected from the group consisting of halogen, 
30 optionally halogenated <C r C 6 )alkyl ( optionally halogenated (C r C 6 ) aikoxy, optionally 
halogenated (C,-C 0 ) alkylthio, (Cj-C,) cycloalkylthio, phenyl (C r C fi )aIky)thio, substituted 
phenyfthio, heteroarytthio, heteroaryloxy, (C,-C 6 ) alkylsulfinyl, (C,.C 6 ) alkylsulfonyl, (C 5 - 
C 7 ) cycloalkylsulfinyl, (C 5 -C 7 ) cycloalkylsulfonyl, phenyl (C,-C 6 ) alkylsulfinyl, phenyl (C r 
C 6 ) alkylsulfonyl, substituted phenylsulfinyl , substituted phenylsulfonyl, heteroarylsulfinyl , 
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heteroarylsulfonyl, and NR 10 R 1 \ wherein R 10 and R n are the same or different and are 
selected from the group consisting of hydrogen, {C^C e ) alky!, phenyl, substituted 
phenyl, (CVC 6 ) acyl, aroyl, and substituted aroyl, wherein said substituted phenyl and 
substituted aroy! groups are substituted with one or more substituents independently 

5 selected from the group consisting of (C,-C 6 ) alkyl, (C^-Ce) alkoxy, (C r C 6 ) alkylthio, 
halogen and trifluoromethyl, or R 10 and R 11 , together with the nitrogen to which they are 
attached, form a piperidine, pyrrolidine or morpholine ring; and 

B, D f E and G are selected from the group consisting of nitrogen and carbon, 
with the proviso that one or more of B, D and E is nitrogen, and with the proviso that 

10 when G is nitrogen, the group XVI is attached to the nitrogen of formula I at the 4 or 
5 position of the pyrimidine ring (designated by a and b) wherein any of said nitrogens 
may be oxidized; 



R 8 



or R 1 is 




XXV I I 



wherein R 7 , R a and R 9 may be the same or different and each is independently 
15 selected from the group consisting of optionally halogenated (C^CgJalkoxy, optionally 
haiogenated (C 1 -C 5 )alkylthib, optionally halogenated (CVC 5 )alkyl and halogen; with the 
proviso that when R 1 is a group of the formula XXVII Ar is a group of formula XXXIII or 
XXXV and K Is not CH=CH except when R 19 and R 20 are independently selected from 
hydrogen and halogenated (C r C, 2 )alkyl with the proviso that R 19 and R 20 are not both 
20 hydrogen and r in formula XXXVIII is 0; or a pharmaceutical^ acceptable salt of said 
compound. 

2. The compound according to claim 1 wherein R 1 is a group of formula 
XXIV wherein E is carbon and B or D is nitrogen. 
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10 



15 



20 



25 



3. The compound according to claim 1 wherein R 1 is a group of formula 
XXVI wherein G is carbon. 

4. The compound according to claim 1 wherein R 1 is a group of formula 

XXVI wherein G is nitrogen. 

5. The compound according to claim 2 wherein R 1 is 



and R 16 is selected from the group consisting of optionally substituted (C t -C 8 )aJkyl and 
optionally substituted (CVCgJatkoxy, optionally substituted (C r C 8 )alkytthio, preferably 
alkylthlo; R 17 is selected from the group consisting of benzenefused(C 5 -C B ) cycloalkyl 
and optionally substituted (C 1 -C e )alkyl wherein said substituents are selected from the 
group consisting of phenyl, benzo[b]thiophenyl ( biphenyl, fluorenyl, naphthyl, halogen 
and (C 3 -C 12 ) cycloalkyl wherein said phenyl, naphthyl, cycloalkyl, biphenyl, fluorenyl and 
benzo[b]thiophenyl groups are optionally substituted with substituents selected from 
the group consisting of optionally halogenated (C^-CJalkyl, optionally halogenated (C,- 
C 6 )alkoxy, optionally halogenated(C,-C fl )alkylthio and halogen and R 18 is selected from 
hydrogen, optionally halogenatedtC^CeJalkyKCa-C^Jcydoalkyl or optionally substituted 
aryl-(C,-C 6 )aIkyl wherein said aryl groups are optionally substituted with substituents 
selected from the group consisting of optionally halogenatedfCj-C^aJkyl, optionally 
ha!ogenated(C t -C 6 )alkoxy, optionally haiogenated(C,-C 6 )a!kylthio and halogen. 
6. The compound according to claim 3 or claim 4 wherein R 1 is 





or 



XXVIP 



XXV IB 
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and each R 6 is independently selected from the group consisting of (C-C^alky!, and 
(C r C 8 )alkytthio, R 17 is selected from the group consisting of benzenefused(C 6 -C e ) 
cycloalkyl and optionally substituted (CVC B )alkyl wherein said substituents are selected 
from the group consisting of phenyl, biphenyl, fluorenyl, benzo[b]thiophenyl, naphthyl, 

5 halogen and (C 3 -C u ) cycloalkyl wherein said phenyl, naphthyl, cycloalkyl, biphenyl, 
fluorenyl and benzo[b]thiophenyI groups are optionally substituted with substituents 
selected from the group consisting of optionally haiogenated (C r C 6 )alkoxy, optionally 
halogenatedfCVCJalkyl, optionally halogenatedCC^CeJalkylthio and halogen and R 18 
is selected from hydrogen, optionally halogenatedCC^CeJalkyl.tCa-C^Jcycloalkyl or 

10 optionally substituted aryl^C.-CflJalkyl wherein said aryl groups are optionally 
substituted with substituents selected from the group consisting of optionally 
halogenatedtC.-CeJalkyl, optionally halogenatedtC-CeJalkoxy, optionally 
halogenated(C r C 6 )alkytthio and halogen with the provisos that if the R 1 is of the 
formula XXVIA; R e in the 6-posKion is preferably hydrogen or alkyl and each R 6 in the 

15 4- and 2- position is preferably alkylthlo and If R 1 is of the formula XXVIB R 6 in the 2- 
position is preferably hydrogen or alkyl and each R e in the 4- and 6-position is 
preferably alkylthio. 

7. A compound according to claim 1 , said compound being selected from 

the group consisting of: 
20 N-[2 l 4-Bis(methylthio)-6-methylpyridin-3.yl]-N'-(tndan.2-yl)-N'-(4- 

isopropylbenzy!)urea; 

N-[2 ( 4-Bis(methylthio)-6-me^ 

yl)urea; 

N-[2,4-Bis(methylthio)-6-methy^ 

25 yi)urea; 

N-[4,6-Bis(methylthio)-2-methylpyrimidin-5-yl]-N'-(indan-2-yl)-N'-(4- 

isopropylbenzyl)urea; 

N-[4,6-Bis(methynhio)-2-m 

yl)urea; 

30 N-(2,5-Dimethylbenzyl)-N-(indan-2^^^ 
N-[2,4-Bis(methylthio)-6-methylpyri^^^ 
yt)urea; 

N-[4,6-Bis(methylthio)-2-methylpyrim^ 

yf)urea; 
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N-[4.6-Bis(methylthio)-2-methylpyrimidin-5-yll-N'-(indan-2-yl)-N'-I4-(3- 

methy1butyl)benzyllurea; 

N-t2.4-Bis(methylthio)-6-methylpyridin-3-yl]-N'-(Indan-2-y!)-N'-[4-(3- 

methylbutyl)benzyl]urea; 
5 N-[2,4-Bis(methylth!o)-6-methylpyr!din-3-y1]-N'-(indan-1-yl)-N'-(naphth-1- 

ylmethyl)urea; 

N-[2,4-Bis(methylthio)-6-methylpyridin-3-yl]-N*-(indan-1-yl)-N'-(naphth-2- 
ylnr»ethyl)urea; 

N-[2,4-Bls(methylth!o)-6-methylpyridin-3-yl]-N'-(indan-1-yl)-N'-(4-t- 

10 butylbenzyl)urea; 

N-[2.4-Bis(methylthio)-6-methylpyridin-3-yl]-N'-tindan-1-yl)-N'-(4- 

phenylbenzyl)urea; 

N-[2.4-Bis(methytthio)-6-methylpyridin-3-yl]-N'-{indan-2-yl)-N'-(naphth-1- 
ylir»ethyl)urea; 

15 N-[2,4-Bis(methylthio)-6-methylpyridln-3-y1]-N'-(lndanr2-yl)-N'-(naphth-2- 
ylmethyl)urea; 

N-[2,4-Bis(methylthio)-6-methylpyridtn-3-yl]-N'-(indan-2-yl)-N'-(2,4,6- 

trimethylbenzyl)urea; 

N-[2.4-Bis(melhyHhio)-6-methylpyridin-3-yl]-N'-(2,3-dichloroben2yl)-N'-(indan-2- 

20 yl)urea; 

N-[2.4-Bis(methylthio)-6-methylpyridin-3-yl]-N'-[2,2-diphenylethyl]urea; 
N-(2,2-Diphenylethyl)-N'-(6-methylthioquinolin-5-yl)urea; 
N-[4.6-Bis(methylthio)-2-methylpyrimidin-5-yl]-N'-(2 p 2-diphenylethyl)urea; 
N-[4,6-Bis(methylthio)pyrimidin-5-yl]-N'-{2.2-«J'PhenylethyI)urea; 
25 N-[2,4-Bis(methytthio)^methylpyrienn-3-ylJ-^ 

N-(6-Methytthioquinolin-5-yl)-N'-[{1-phenylcyclopentyI)rnethy!]urea; 
N-[2.4-Bis(methylthio)-6-methylpyrldin-3-yll-N'-[{1 -(4- 

methylphenyl)cyclopentyl}methyllurea; 

N-[{1-(4-Methy!phenyl)cyclopentyl}methyll-N'-(6-methytthioquinolin-5-yl)urea; 

30 N-(6-Methylthioquinolin-5-yl)-N'-[(1 -phenylcyclohexyl)methyl]urea; 

t^[2,4-Bis(methytthio)-6-melhy»pyridin-3-yq-N'-[(1-phenylcyc1ohexyl)meth 
N.[{1.(4-MethylphenyI)cyclohexyl}rnethyl]-N'-(6-methylthIoqulnolin-5-yl)urea; 
N-[4.6-Bis(me1hylthio)-2-methylpyrimidin-5-yl]-N'-[{1 -(4- 

methylphenyl)cyclohexy1}methyl]urea; 
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N-[2 f 4-Bls(methylthio)-6-methylpyridin.3-yl]-N -(4- 
methy!phenyl)cyc!ohexyl}methyl]urea; 

N-[2,4-Bis(methylthio)^methylpy^ 
N-[2,4-Bis(isopropylthio)^methy^^ 
5 N-[2 ( 4-Bis{methyIthio)-6-methylpyridin-3-yl-N'-[(2-ethyI-2-{2- 

methylphenyl})buty!]urea; 

N-[2,4-Bis(methylthio)-6-methylpyridin-3-y!-N / -[(2iDhenyI-2i>r6 
N-[2 ( 4-Bls(methylthio)-6-methylpyridin-3-yl-N'-[(2-{2-methylphenyl}-2- 

propyl)penty!]urea; 

10 N-[2 ( 4-Bis(methylthio)-6-methylpyridin-3-yl]-N'-[(2-{2-methylphenyl}-2- 
butyt)hexyl]urea; 

N-[2,4-Bis(methylthio)-6-methylpyri^^ 
propyl)pentyl]urea; 

N-t2 l 4-Bis(melhylthio)-6-methylpyridin-3-yl]-N'-[(2-{2 t 3<Jimethoxyph 
15 propyl)pentyI]urea; 

N-[2 ( 4-Bis(methylthio)-6-methylpyridin-3-y!]-N'-[(2-{2,5-dimethylphenyl}-2- 
propyl)pentylJurea; 

N-[2 ( 4-Bis(methytthio)-B-methylpy^ 

N-[2-(2-Methylpheny!)hexyl]-N'-[6-methytthioquinofin-5-yl]urea; 
20 N-[2,4-Bis(methyfthio)^-methy!pyridin^^ 

N-[2-(4-Methylpheny!)hepty!]-N'-(6-methyfthioquino!in-5-yl)urea; 
N-[2,4-Bis(methyltoio)-6-methylpy^ 

N-[2-(3-Methyiphenyl)hepty!]-N # -(6-methylthioquinolin-5-yl)urea; 
N-[2-(3-Methylphenyl)heptyi]-N'-(6-methoxyquinolin-5-yl)urea; 
25 N-P^BisCmethytthioVe^nethylpyridin-S-yH-N '-[2-(2,5-dimethyIphenyl}hexyl]urea; 

N42-(2,5-Dimethylphenyl)hexy1^ 

N-[2-(2,5-Dimethylphenyl)hexyIl-N'-(6-methoxyqu?riolin-5-yI)urea; 
N-[2,4-Bis(methylthlo)^meth^^ 
N-[2,4-Bis(methytthio)-^ 
30 N-[2 t 4-Bis(methy!thio)-6-meto 

N-[2,4-Bi$(methyUhio)-6-methyipyrid^ 

N-[2 t 4-Bis(methytthio)-6-melhylpyridin-3-yl]-N '-[2-(naphth-1 -yl)heptyl]urea; 

N-[2,4-Bis(methytthlo)^met^ 

N-[2,4-Bis(methytthio)-6-methy^ 
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N-{6-Methylthioquinoiin-5-yl)-N'-[2-(naphth-1-yl)hexy!]urea; 
N-[2,4-Bis(methytthio)^methy^ 

urea; 

N-[2-(2,3-Dimethoxypheny!)heptyl]-^ 
5 N-[2,4-Bis(methyfthio)-6-met^ 

N-I2-(3-Methylphenyl)octyI]-N'-(6-methoxyquinolin-5-yI)urea; 

N-[2-(3-Methy!phenyI)octyI]-N'-(6-rriethylthioquinolin-5-yl)urea; 

N-[2-(Naphth-1 -yl)heptyl]-N '-(6-methoxyquinolin-5-yl)urea; 

N-[2-(Naphth-1-y!)heptyl]-N'-(6-methylthioquinolin-5.yl)urea* 
10 N-[2-{2 t 4-Dimethyipheny!)heptyl]-N'-(S-methyfthioquinolin-5-yl)urea; 

N-[2-(2 I 4-Dimethylphenyl)heplyl]-N'-(6-methoxyquinolin-5-yI)urea; 

N-{2 ( 4-Bis(methyl)-6™ethylp^ 

N-[2,4-Bis(methylthio)-6-methylpyridin-3-yll-N'-[2-(2 r 5-dimethyl-4- 

methoxypheny!)heptyl]urea; 
15 N-[2 l 4-Bis(methylthio)-6-methylpyridin-3-yl]-N'-[2-(2,5-dimethoxyphen 

heptyljurea; 

N-[2-(2,5-Dimethoxyphenyl)heptyl]^^ 

N-[2-(2 ( 5-Dimethoxyphenyl)heptyI-N'-(6-methoxyquinolin-5-yl)urea; 
N-[2,4-Bis(methy!thio)-6-methyIpyridin-3-yl]-N'-[2-(3 I 5- 
20 dimethoxyphenyl)heptyl]urea; 

N-[2,4-Bis(methytthio)-6Hrn^ 
N-[2,4-Bis(methylthio)-6-methylpyri^ 

trifluorohexyl]urea; 

N-[2-(3-MethylphenyI)heptyl]-N'-(6-pentylthioquinolin-5-yI)urea; 

25 N-[2,4-Bis(methytthio)^m 
yi)heptyl}urea; 

N-[2,4-Bis(methytthio)-6-methy^ 
N-[2^s(methytthio)-6™ethyIp^^^ 

N-[2 I 4-Bis(methylthio)-6*methyIpyridfn-3-yl]-N'-[5-methyl-2-{3- 

30 methyiphenyl}hexyi]urea; 

N-[2 t 4-Bis(methy!thio)-6-methylpyr^^ 

phenylbutyQurea; and 

N-I2.4-Bis(methylthio)-6-methylpyridin-3-yll-N'-l2-(2 I 5-dimethyipheny!)-5- 

phenylpentyljurea. 
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8. A compound according to claim 1 comprising at least one radiolabel 
selected from the group consisting of tritium and carbon-14. 

9. A pharmaceutical composition comprising an ACAT inhibiting effective 
amount of a compound according to claim 1 and a pharmaceutical^ acceptable diluent 

5 or carrier. 

10. A method of inhibiting ACAT in a human or animal comprising 
administering to said human or animal an ACAT inhibiting amount of a compound 
according to claim 1 . 
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